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U￿ hvxp￿ h
Qrxv su￿ hvhqwrqv xqprg￿ hoh txl v*lqvfulwgdqv oh vfk￿ hpd wk￿ hrultxh gh o*￿ hfrqrplh
g*hqghwwhphqw r￿ x od ￿{dwlrq gx wdx{ ghv fu￿ hglwv re￿ hlw ￿ d xqh orjltxh gh idfwxud0
wlrq gx fra xw ghv uhvvrxufhv edqfdluhv1 Fh prg￿ hoh vxssrvh txh od frqfxuuhqfh
v x uo hp d u f k ￿ h ghv fu￿ hglwv hvw prqrsrolvwltxh hw txh ohv edqtxhv g￿ hwhuplqhqw xqh
vwuxfwxuh gh +uh,￿qdqfhphqw ghv fu￿ hglwv qrxyhdx{1 Ohv hvwlpdwlrqv/ u￿ hdolv￿ hhv
￿ d sduwlu gh grqq￿ hhv lqglylgxhoohv gh edqtxhv iudq￿ fdlvhv/ lqgltxhqw xq uhfrxuv/
sdu ruguh g￿ hfurlvvdqw g*lpsruwdqfh/ dx pdufk￿ h ￿qdqflhu/ dx pdufk￿ h prq￿ hwdluh
hw dx{ g￿ hsa rwv/ hw frqgxlvhqw ￿ d￿ hydoxhu od u￿ hshufxvvlrq gh od srolwltxh prq￿ hwdluh
vxu oh wdx{ ghv fu￿ hglwv ￿ d hqylurq xq ghpl1
Dguhvvhu wrxwh fruuhvsrqgdqfh ￿ d=
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O*lqw￿ hua hw sruw￿ hd x {g ￿ hwhuplqdqwv gh o*r￿uh gh fu￿ hglwv ghv edqtxhv v*hvw iruwhphqw
uhqrxyho￿ hg d q vo ds ￿ hulrgh u￿ hfhqwh/ hq sduwlfxolhu hq oldlvrq dyhf ohv g￿ hedwv uhodwliv
￿ d o*h￿fdflw￿ h gh od srolwltxh prq￿ hwdluh +fi1 qrwdpphqw Ehuqdqnh hw Eolqghu
+4<;;,/ Ehuqdqnh hw Orzq +4<<4,/ Ndvk|ds hw Vwhlq +4<<8/4<<:,/ Udph| +4<<6,/
Ho|dvdql/ Nrshfn| hw Ydq Krrvh +4<<8,/ srxu ohv Hwdwv0Xqlv hw/ srxu od Iudqfh/
Duwxv +4<<7,/ Sdtxlhu +4<<7,/ Urvhqzdog +4<<8,/ Ehoodqgr hw Sroolq +4<<9,,1
Xqh txhvwlrq u￿ hfxuuhqwh/ gdqv fhwwh shuvshfwlyh/ frqfhuqh soxv vs￿ hfl￿txhphqw
o*￿ hydoxdwlrq hw o*lqwhusu￿ hwdwlrq gh od uhodwlrqh{lvwdqw hqwuh wdx{ gxfu￿ hglw hw wdx{
gh pdufk￿ h/ rx soxv j￿ hq￿ hudohphqw hqwuh wdx{ g￿ helwhxuv hw wdx{ fu￿ hglwhxuv +fi1 sdu
h{hpsoh V}|pf}dn +4<;:,/ Erxwloolhu hw G￿ hudqj￿ huh +4<<5,/ Ehoodqgr hw Odyljqh
+4<<5,/ Ehqvdlg hw gh Sdopd +4<<8,/ Ghvtxloehw hw Sroolq +4<<8,,1 Frpph oh
vrxoljqhqw Erxwloolhu hw G￿ hudqj￿ huh +4<<5,/ lo h{lvwh/ hq sduwlfxolhu srxu oh fdv
iudq￿ fdlv/ ghx{ dssurfkhv gh fhwwh uhodwlrq1 Fhoohv0fl vh glvwlqjxhqw sdu o*lpsru0
wdqfh tx*hoohv dffrughqw ￿ d od srvvlelolw￿ h r￿huwh dx{ hqwuhsulvhv gh uhfrxulu ￿ dg h v
￿qdqfhphqwv gh pdufk￿ h dowhuqdwliv dx fu￿ hglw edqfdluh1 Vl ohv hqwuhsulvhv vrqw
vxssrv￿ hhv srxyrlu odujhphqw duelwuhu hqwuh fhv ghx{ vrxufhv gh ￿qdqfhphqw hq
irqfwlrq gh ohxuv fra xwv uhvshfwliv/ o*￿ hwxgh gh od uhodwlrq hqwuh wdx{ gh pdufk￿ h
hw wdx{ gx fu￿ hglw phw irqgdphqwdohphqw hq mhx ohv sureo￿ hphv ol￿ hv ￿ d od sulvh
hq frpswh gx ulvtxh gh idloolwh gdqv xq frqwh{wh g*dv|p￿ hwulh lqirupdwlrqqhooh1
Vl/ hq uhydqfkh/ fhwwh srvvlelolw￿ h hvw mxj￿ hh lqvx￿vdphqw j￿ hq￿ hudolv￿ hh/ hq g*dxwuhv
whuphv/ vl o*rq dgphw txh oh vfk￿ hpd wk￿ hrultxh gh _o*￿ hfrqrplh g*hqghwwhphqw%
wudgxlw hqfruh joredohphqw od vlwxdwlrq iudq￿ fdlvh/ od ￿{dwlrq ghv wdx{ g￿ helwhxuv
sdu ohv edqtxhv re￿ hlw soxwa rw ￿ d xqh orjltxh gh idfwxudwlrq gx fra xw ghv uhvvrxufhv
edqfdluhv1 Wurlv ￿ ho￿ hphqwv hvvhqwlhov lqwhuylhqqhqw doruv gdqv od uhodwlrq hqwuh
wdx{ gh pdufk￿ h hw wdx{ gx fu￿ hglw= ohv fra xwv rs￿ hudwrluhv/ od qdwxuh gx sdvvli
edqfdluh/ txl g￿ hwhuplqh oh ghju￿ h g*lqgh{dwlrq gx fra xw pr|hq ghv uhvvrxufhv
edqfdluhv vxu oh wdx{ gx pdufk￿ h prq￿ hwdluh +fi1 Ehoodqgr hw Sroolq +4<<9,,/ hw
oh frpsruwhphqw gh _pdujh%/ u￿ hvxowdqw ghv prgdolw￿ hv gh od frqfxuuhqfh hqwuh
edqtxhv +fi1 Ehqvdlg hw gh Sdopd +4<<8,,1
Qrwuh ￿ hwxgh/ txl sruwh vxu ohv edqtxhv iudq￿ fdlvhv/ sulylo￿ hjlh fhwwh ghuql￿ huh
lqwhusu￿ hwdwlrq/ sdu _oh fra xw ghv uhvvrxufhv edqfdluhv%/ gh od uhodwlrq hqwuh wdx{
g￿ helwhxuv hw wdx{ fu￿ hglwhxuv1 Soxv su￿ hflv￿ hphqw/ hq ljqrudqw qrwdpphqw ohv
sureo￿ hphv ol￿ hv ￿ d o*h{lvwhqfh g*dfwliv ulvtx￿ hv/ qrxv qrxv vlwxrqv gdqv oh fdguh g*xq
prg￿ hoh g*lqwhup￿ hgldluh ￿qdqflhu dvvh} vlpsoh su￿ hvhqwdqw fhuwdlqhv vlplolwxghv
dyhf fhx{ g￿ hm￿ d xwlolv￿ hv sdu Fkdxyhdx hw Vdlgdqh +4<<4,/ hw Gxsx|/ Gxudqg hw
Vdvvhqrx +4<<5,= ohv edqtxhv ￿qdqfhqw hw uh￿qdqfhqw sdu ghv g￿ hsa rwv hw ghv
hpsuxqwv vxu ohv pdufk￿ hv prq￿ hwdluh hw ￿qdqflhu ohv fu￿ hglwv tx*hoohv g￿ hvluhqw
phwwuh hq sodfh1 Od srolwltxh prq￿ hwdluh d￿hfwh gdqv fhwwh rswltxh oh fra xw ghv
uhvvrxufhv/ hw grqf/ oh fra xw pdujlqdo gh glvwulexwlrq gx fu￿ hglw/ frpswh whqx
g*xqh vwuxfwxuh gh ￿qdqfhphqw ghv fu￿ hglwv fkrlvlh sdu ohv edqtxhv srxu frxyulu
ohxuv ulvtxhv gh wdx{ hw gh oltxlglw￿ h1 Srxu pd{lplvhu ohxu sur￿w/ ohv edqtxhv
dmxvwhqw doruv ohxu wdx{ g￿ helwhxu hq whqdqw frpswh gh o*￿ hodvwlflw￿ hg ho dg h p d q g h
txl ohxu hvw dguhvv￿ hh1
Sdu udssruw dx{ wudydx{ su￿ hflw￿ hv/ qrwuh ￿ hwxgh su￿ hvhqwh wrxwhirlv txhotxhv
5sduwlfxodulw￿ hv ylvdqw ￿ dd p ￿ holruhu od vs￿ hfl￿fdwlrq gx prg￿ hoh hw ohv hvwlpdwlrqv=
+l, Gx fa rw￿ hg ho dp r g ￿ holvdwlrq/ gdqv oh surorqjhphqw gh wudydx{ su￿ hf￿ hghqwv
+Edxpho +4<<:,, qrxv xwlolvrqv xqh glvwlqfwlrqlpsruwdqwh hqwuh qrxyhoohv rs￿ hud0
wlrqv +￿x{, hw hqfrxuv +vwrfnv,1 Hq lghqwl￿dqw ohv y￿ hulwdeohv yduldeohv gh frqwua roh
gh od edqtxh/ fhwwh glvwlqfwlrq frqgxlw ￿ d xqh h{suhvvlrq soxv su￿ hflvh gx sur￿w
edqfdluh hw gh od frqwudlqwh gh elodq1 Hooh idyrulvh qrwdpphqw xqh h{whq0
vlrq lqwhu0whpsruhooh uhodwlyhphqw vlpsoh gx prg￿ hoh1 Fh su￿ holplqdluh shuphw
￿ hjdohphqw g*lqwurgxluh gdqv fh prg￿ hoh xqh srvvlelolw￿ h g*duelwudjh hqwuh dfwliv ￿ d
wudyhuv o*lg￿ hh txh ohv edqtxhv shxyhqw f￿ hghu xqh sduwlh gh ohxuv wlwuhv srxu ￿0
qdqfhu ohv fu￿ hglwv qrxyhdx{1 Sdu dloohxuv/ frqwudluhphqw ￿ d Fkdxyhdx hw Vdlgdqh
+4<<4,/ hw Gxsx|/ Gxudqg hw Vdvvhqrx +4<<5,/ qrxv qh vxssrvrqv sdv d sulrul
o*h{rj￿ hq￿ hlw￿ hg h vg ￿ hsa rwv u￿ hpxq￿ hu￿ hv1 Fhx{0fl vrqw grqf lqfoxv sdupl ohv uhvvrxufhv
grqw od edqtxh shxw dffura ￿wuh oh yroxph/ vl hooh oh vrxkdlwh/ srxu ￿qdqfhu vhv qrx0
yhdx{ fu￿ hglwv1 Hq￿q/ srxu whqlu frpswh qrwdpphqw gh o*k￿ hw￿ hurj￿ hq￿ hlw￿ h revhuy￿ hh
vxu ohv fra xwv hw uhqghphqwv pr|hqv ghv edqtxhv/ qrxv uhwhqrqv o*k|srwk￿ hvh gh
frqfxuuhqfh prqrsrolvwltxh vxu oh pdufk￿ h ghv fu￿ hglwv/ hw qrxv frqvlg￿ hurqv txh
ohv fra xwv rs￿ hudwrluhv vrqw vs￿ hfl￿txhv ￿ d fkdtxh edqtxh1
+ll, Gx fa rw￿ h gh o*hvwlpdwlrq/ qrxv xwlolvrqv ghv grqq￿ hhv lqglylgxhoohv gh edq0
txhv wlu￿ hhv ghv frpswhv gh u￿ hvxowdwv hw ghv elodqv gh od edvh gh grqq￿ hhv gh od
Frpplvvlrq Edqfdluh￿ srxu hvwlphu xq prg￿ hoh pl{wh ￿ d h￿hwv ￿{hv hw frh￿flhqwv
do￿ hdwrluhv txl qrxv shuphw qrwdpphqw gh whqlu frpswh gh o*k￿ hw￿ hurj￿ hq￿ hlw￿ hg h v
frpsruwhphqwv ghv edqtxhv1
Od vwuxfwxuh gh fhw duwlfoh hvw od vxlydqwh= od vhfwlrq 5 hvw frqvdfu￿ hh ￿ do d
su￿ hvhqwdwlrq gh qrwuh prg￿ hoh wk￿ hrultxh1 Ohv grqq￿ hhv xwlolv￿ hhv srxu vrq hvwlpd0
wlrq vrqw g￿ hfulwhv gdqv od vhfwlrq 61 Od vhfwlrq 7 hvw frqvdfu￿ hh ￿ do ds u ￿ hvhqwdwlrq
hw ￿ d od glvfxvvlrq ghv hvwlpdwlrqv ￿ hfrqrp￿ hwultxhv1 Od vhfwlrq 8 frqfoxw1
2 ￿ wi 4L_￿ i*i
Srxu od foduw￿ h gh o*h{srv￿ h/ qrxv frpphq￿ frqv sdu su￿ hvhqwhu oh prg￿ hoh gdqv xq
fdguh vwdwltxh1 Frpph oh vrxoljqh Vdqwrphur +4<;7,/ xqh dqdo|vh shuwlqhqwh gx
frpsruwhphqw rswlplvdwhxu gh od ￿uph edqfdluh uhtxlhuw fhshqgdqw xq fdguh
lqwhu0whpsruho1 Od frqwudlqwh g*￿ htxloleuh gx elodq lqwurgxlw hq h￿hw xq olhq
￿ hylghqw hqwuh ohv g￿ hflvlrqv sulvhv dx{ gl￿￿ huhqwhv gdwhv/ sdu h{hpsoh hqwuh od plvh
hq sodfh g*xq fu￿ hglw dxmrxug*kxl hw ohv uh￿qdqfhphqwv ixwxuv tx*lo lqgxlw1 Qrxv
prqwuhurqv wrxwhirlv gdqv od vhfwlrq 518 tx*hq u￿ hlqwhusu￿ hwdqw od vljql￿fdwlrq gh
fhuwdlqv frh￿flhqwv/ od pd{lplvdwlrq gx sur￿w gdqv xqh shuvshfwlyh g|qdpltxh
shxw derxwlu ￿ d xqh frqglwlrq g*rswlpdolw￿ h vlplodluh ￿ d fhooh rewhqxh gdqv oh fdguh
vwdwltxh1
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Gdqv ohv prg￿ hohv g*lqwhup￿ hgldluh ￿qdqflhu/ oh sur￿w gh od edqtxh hvw xvxhoohphqw














￿| ￿ FR￿| +4,
D,
￿| uhsu￿ hvhqwh o*dfwli gh w|sh o g￿ hwhqx sdu od edqtxh l ￿ d o*lqvwdqw w/ G
￿
￿| oh
sdvvli gh w|sh m/ U,
￿| hw V
￿
￿| ohv wdx{ g*lqw￿ hua hw +g￿ helwhxuv hw fu￿ hglwhxuv, fruuhvsrq0
gdqwv/ hw FR ohv fra xwv rs￿ hudwrluhv1
Qrxv qrxv lqvfulyrqv gdqv fh w|sh g*dssurfkh hquhwhqdqw lflsoxv su￿ hflv￿ hphqw
ohv yduldeohv vxlydqwhv2=
Gf=g ￿ hsa rwv ￿ dy x h 1
D￿=f u ￿ hglwv ￿ d od folhqw￿ hoh1 G￿=g ￿ hsa rwv u￿ hpxq￿ hu￿ hv gh od folhqw￿ hoh1
D2= wlwuhv dfkhw￿ hv vxu G2= wlwuhv ￿ hplv vxu
oh pdufk￿ h prq￿ hwdluh1 oh pdufk￿ hp r q ￿ hwdluh1
D￿= wlwuhv dfkhw￿ hv vxu G￿= wlwuhv ￿ hplv vxu
oh pdufk￿ h ￿qdqflhu1 oh pdufk￿ h ￿qdqflhu1
Qrxv lqwurgxlvrqv wrxwhirlv xqh su￿ hflvlrq lpsruwdqwh vxu od vljql￿fdwlrq
ghv yduldeohv/ txl qrxv frqgxlw ￿ d￿ hfuluh gl￿￿ huhpphqw o*￿ htxdwlrq +4,1 Hq wrxwh
uljxhxu/ od uhodwlrq su￿ hf￿ hghqwh qh g￿ h￿qlw hq h￿hw oh sur￿w rewhqx sdu od edqtxh ￿ d
o*lqvwdqw w txh vl ohv yduldeohv D,
￿| hw G
￿
￿| uhsu￿ hvhqwhqw ohv hqfrxuv ghv srvwhv g*df0
wli hw gh sdvvli/ f*hvw ￿ d gluh o*lqw￿ hjudolw￿ h gx fdslwdo uhvwdqw ga x￿ do dg d w hw vxu ohv
glyhuv hpsorlv hw uhvvrxufhv edqfdluhv/ hw U,
￿| hw V
￿
￿| ohv wdx{ g*lqw￿ hua hw dssduhqwv/
f*hvw0￿ d0gluh ohv uhqghphqwv hw fra xwv pr|hqv gh fhv hpsorlv hw uhvvrxufhv1 Hq
xwlolvdqw od uhodwlrq +4, whooh txhooh/ rq rewlhqw grqf ohv frqglwlrqv g*rswlpdolw￿ h
hq g￿ hulydqw sdu udssruw ￿ d ghv hqfrxuv1 Ru/ ohv hqfrxuv qh vrqw sdv y￿ hulwdeohphqw
ohv yduldeohv gh frqwua roh gh od edqtxh= ohv hqfrxuv gh fu￿ hglwv/ sdu h{hpsoh/ vrqw
pdutx￿ hv sdu xqh fhuwdlqh luu￿ hyhuvlelolw￿ h sxlvtxh/ vdxi gdqv oh fdv hqfruh uduh
g*xqh wlwulvdwlrq/ od edqtxh qh shxw sdv idflohphqw q￿ hjrflhu vxu xq pdufk￿ h ohv
fu￿ hglwv rfwur|￿ hv gdqv oh sdvv￿ h +fi1 sdu h{hpsoh Glhwvfk +4<<5,,1 Gh pa hph/ od
edqtxh qh shxw udfkhwhu ohv ghwwhv uhsu￿ hvhqw￿ hhv sdu h{hpsoh sdu ohv g￿ hsa rwv frq0
wudfwxhov gh vd folhqw￿ hoh1 Hq￿q/ vl hooh shxw d sulrul dmxvwhu o*hqfrxuv ghv wlwuhv
tx*hooh g￿ hwlhqw/ f*hvw hq mrxdqw vxu ghx{ yduldeohv glvwlqfwhv/ ohv dftxlvlwlrqv
euxwhv hw ohv fhvvlrqv1 G￿ hv oruv txh o*rq vh vlwxh gdqv xq fdguh g|qdpltxh/ od
vxevwlwxwlrq ghv vwrfnv dx{ ￿x{ uhqg qrwdpphqw soxv frpsoh{h o*￿ hfulwxuh ghv
frqglwlrqv g*rswlpdolw￿ h1￿ F*hvw srxutxrl qrxv lqwurgxlvrqv lfl h{solflwhphqw od
glvwlqfwlrq hqwuh rs￿ hudwlrqv qrxyhoohv hw hqfrxuv1
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￿| @ hqfrxuv g*dfwli o ￿ d od gdwh w
QD,
￿| @ dftxlvlwlrqv euxwhv g*dfwli o ￿ do dg d w hw
QY,
￿| @ fhvvlrqv g*dfwli o ￿ do dg d w hw
+ QD,
￿| ￿ QY,
￿| , @ dftxlvlwlrqv qhwwhv g*dfwli o ￿ do dg d w hw
￿,
￿| @ wdx{ g*dpruwlvvhphqw gh o*dfwli o ￿ do dg d w hw1
Oh wdx{ g*dpruwlvvhphqw ￿,
￿| g￿ hshqg ghv uhperxuvhphqwv gh fdslwdo frq0
wudfwxhoohphqw su￿ hyxv1 Frpswh whqx qrwdpphqw ghv g￿ hidxwv gh sdlhphqw rx ghv
uhperxuvhphqwv dqwlfls￿ hv txl shxyhqw ￿ hyhqwxhoohphqw vxuyhqlu/ lo v*djlw g*xqh
yduldeoh do￿ hdwrluh1 Fh txl lpsruwh wrxwhirlv lfl f*hvw o*h{rj￿ hq￿ hlw￿ hg h￿,
￿| 1D
o*lqvwdqw w/ ohv yduldeohv gh frqwua roh srxu od edqtxh vrqw ohv qrxyhoohv rs￿ hudwlrqv
QD,
￿| hw QY,
￿| 1 Frpph qrxv o*dyrqv vrxoljq￿ h fl0ghvvxv/ qrxv frqvlg￿ hurqv srxu
vlpsol￿hu txh ohv fu￿ hglwv ￿ d od folhqw￿ hoh qh vrqw sdv q￿ hjrfldeohv vxu xq pdufk￿ h/
fh txl lpsoltxh QY￿
￿| @3 1
Srxu ohv srvwhv gh sdvvli G
￿










Gdqv oh fdv ghv g￿ hsa rwv/ oh wdx{ ￿
￿
￿| d￿ hjdohphqw xqh glphqvlrq do￿ hdwrluh ol￿ hh
dx{ uhwudlwv h￿hfwx￿ hv sdu od folhqw￿ hoh1 Lfl/ od vhxoh yduldeoh hqgrj￿ hqh hvw oh qrxyho
hpsuxqw QG
￿
￿| 1 Rq frqvlg￿ huh hq h￿hw srxu vlpsol￿hu txh od edqtxh qh udfk￿ hwh
dxfxqh gh vhv ghwwhv1










































































￿| g￿ hvljqhqw pdlqwhqdqw vdqv dpeljxlw￿ h ohv uhqghphqwv hw fra xwv lq0
vwdqwdq￿ hv dvvrfl￿ hv dx{ qrxyhoohv rs￿ hudwlrqv g￿ hflg￿ hhv ￿ d o*lqvwdqw w1
O*￿ htxdwlrq+5,idlwdssduda lwuh ohv fhvvlrqv gh wlwuhv QY&
￿| frpph ghv uhvvrxufhv
vhuydqw ￿ d ￿qdqfhu/ dx pa hph wlwuh txh ohv qrxyhdx{ hpsuxqwv QG
￿
￿| / ohv fu￿ hglwv
qrxyhdx{ rx ohv dftxlvlwlrqv euxwhv gh wlwuhv QD,
￿| 1 Oh whuph u&
￿|QY&
￿| phvxuh





￿| uhsu￿ hvhqwhqw ohv uhqghphqwv hw fra xwv pr|hqv/ ￿ do dg d w hw/ ghv
e￿L|hi 4L_￿ i*i it| Ui?|h￿ i t￿h *@ _￿t|h￿M￿|￿L? _i Uh￿ i_￿|t i| tL? ￿?@?Ui4i?|￿ ￿L￿t ?i ?L￿t
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8hpsorlv hw ghv uhvvrxufhv g￿ hflg￿ hv dx{ gdwhv dqw￿ hulhxuhv1 Oh whuph
T|3￿
￿| fruuh0
vsrqg grqf dx surgxlw qhw j￿ hq￿ hu￿ h sdu o*dfwlylw￿ h sdvv￿ hh gh od edqtxh/ frpswh
whqx ￿ hyhqwxhoohphqw ghv g￿ hflvlrqv do￿ hdwrluhv ghv dxwuhv djhqwv1 F*hvw xqh frp0
srvdqwh h{rj￿ hqh gx sur￿w ￿ do dg d w hw1 Hq￿q/ oh whuph UHI|3￿
￿| /￿ hjdohphqw
h{rj￿ hqh ￿ do dg d w hw/ v*lqwhusu￿ hwh frpph oh ehvrlq gh uh￿qdqfhphqw lqgxlw sdu
o*dfwlylw￿ h sdvv￿ hh1 Vl/ gdqv vd irqfwlrq g*lqwhup￿ hgldwlrq ￿qdqfl￿ huh/ od edqtxh
wudqviruph ghv fu￿ hdqfhv gh pdwxulw￿ hv orqjxhv hq fu￿ hdqfhv gh pdwxulw￿ hv soxv
frxuwhv/ fh whuph hvw elhq srvlwli1 O*￿ htxloleuh gx elodq +6, udsshooh doruv tx*xqh
sduwlh ghv qrxyhdx{ hpsuxqwv hw ghv fhvvlrqv gh wlwuhv h￿hfwx￿ hv ￿ do dg d w hw vhuw
dxvvl ￿ d frpeohu fh ehvrlq gh uh￿qdqfhphqw1
2￿2 ￿ O)TL|￿￿ itit
51514 ohv wlwuhv
Qrxv vxssrvrqv txh ohv edqtxhv shxyhqw dfkhwhu ghv wlwuhv +QD,
￿|>o@5 >6, hw
hq ￿ hphwwuh +QG
￿
￿|>m@5 >6, vdqv uhvwulfwlrq hw tx*lo q*| d sdv gh oldlvrq hq0







￿| @ 31 Fhwwh k|srwk￿ hvh hvw hpslultxhphqw ydolg￿ hh vxu grqq￿ hhv
iudq￿ fdlvhv sdu o*￿ hwxgh gh I1 Urvhqzdog +4<<9, uhodwlyh dx{ wdx{ ￿ do * ￿ hplvvlrq ghv




￿| vrqw vs￿ hfl￿txhv ￿ d fkdtxh edqtxh1 Soxv su￿ hflv￿ hphqw/ lov vh g￿ hfrpsrvhqw
hq xq wdx{ gh u￿ hi￿ huhqfh frppxq ￿ d wrxwhv ohv edqtxhv/ qrw￿ h wprq srxu oh pdufk￿ h




rc￿| srxu od edqtxh l D=
u2
￿| @ wprq| .￿2
oc￿|
u￿
￿| @ wilq| .￿￿
oc￿|
v2
￿| @ wprq| .￿2
rc￿|
v￿
￿| @ wilq| .￿￿
rc￿|
51515 ohv g￿ hsa rwv
Hq vxlydqw o*dssurfkh gh Urfkhw +4<<5,/ qrxv frqvlg￿ hurqv txh oh yroxph ghv
g￿ hsa rwv ￿ d yxh j￿ hu￿ hv sdu od edqtxh hvw irqgdphqwdohphqw ol￿ h￿ dv dv w u d w ￿ hjlh gh orqj
whuph= qrpeuh gh jxlfkhwv/ lpsodqwdwlrq j￿ hrjudskltxh gx u￿ hvhdx g*djhqfhv/ hwf1
Oh yroxph ghv g￿ hsa rwv ￿ d yxh hvw grqf frqvlg￿ hu￿ h frpph xqh yduldeoh h{rj￿ hqh ￿ d
frxuw whuph1 Frqvlg￿ hudqw txh ohv qrxyhdx{ fu￿ hglwv rfwur|￿ hv sdu xqh edqtxh
qh fu￿ hhqw sdv gh g￿ hsa rwv fkh} hooh +oh _frh￿flhqw gh ixlwh_ ydxw 4,/ Fkdxyhdx
hw Vdlgdqh +4<<4, hw Gxudqg/ Gxsx| hw Vdvvhqrx +4<<5, wudlwhqw/ srxu ohxu
_@?t *it ?L￿￿i**it @U^￿￿t￿|￿L?t ^￿i Ui||i Uitt￿L? @ TL￿h M￿| _i ￿?@?Uih￿ w@ ￿@*i￿h _i *<@U|￿u
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9sduw/ o*hqvhpeoh ghv g￿ hsa rwv/ | frpsulv ohv g￿ hsa rwv u￿ hpxq￿ hu￿ hv/ frpph ghv ydul0
deohv frpso￿ hwhphqw h{rj￿ hqhv1 Qrxv su￿ hi￿ hurqv odlvvhu rxyhuwh xqh rswlrq hq
idlvdqw o*k|srwk￿ hvh tx*lo h{lvwh hq h￿hw ￿ d fkdtxh gdwh hw srxu fkdtxh edqtxh
xq prqwdqw plqlpdo h{rj￿ hqh Q ￿ G￿
￿| gh qrxyhdx{ g￿ hsa rwv hqwl￿ huhphqw g￿ hwhuplq￿ h
sdu od ghpdqgh _vsrqwdq￿ hh_ gh od folhqw￿ hoh frpswh whqx ghv vhuylfhv hw ghv
u￿ hpxq￿ hudwlrqv u￿ hjohphqwdluhv dvvrfl￿ hv ￿ d fhv g￿ hsa rwv/ pdlv txh od edqtxh shxw
￿ hjdohphqw/ sdu xqh srolwltxh frpphufldoh dfwlyh/ rewhqlu ￿ d fkdtxh gdwh xq
prqwdqw vxsso￿ hphqwdluh Q ￿ G￿
￿| gh qrxyhdx{ g￿ hsa rwv u￿ hpxq￿ hu￿ hv1
Sdu dloohxuv/ qrxv dgrswrqv dx vxmhw gx fra xw ghv g￿ hsa rwv u￿ hpxq￿ hu￿ hv od pa hph
prg￿ holvdwlrq txh srxu ohv wlwuhv= v￿
￿| @ wghs| . ￿￿
rc￿| /r ￿ x wghs hvw oh wdx{ gh
u￿ hi￿ huhqfh1
51516 oh pdufk￿ h ghv fu￿ hglwv
Frpph Julpdxg hw Urfkhw +4<<7, hw Duwxv +4<<9,/ qrxv qrxv sod￿ frqv lfl gdqv
xq fdguh gh frqfxuuhqfh prqrsrolvwltxh1 Fhwwh k|srwk￿ hvh/ irqg￿ hh vxu o*revhu0
ydwlrq hpslultxh gh o*h{lvwhqfh g*￿ hfduwv gh wdx{ vljql￿fdwliv g*xqh edqtxh ￿ d
o*dxwuh/ uhmrlqw sdu dloohxuv ohv u￿ hvxowdwv rewhqxv/ srxu od Iudqfh/ sdu Pro|qhx{
hw do1 +4<<7, gdqv xqh ￿ hwxgh vxu od qdwxuh frqfxuuhqwlhooh gx pdufk￿ hg xf u ￿ hglw
gdqv gl￿￿ huhqwv sd|v hxurs￿ hhqv1 Qrxv frqvlg￿ hurqv grqf txh fkdtxh edqtxh l










1 Oh uhqghphqw pdujlqdo gh glvwulexwlrq ghv qrxyhdx{











￿ hvw od sduw gh pdufk￿ hg ho de d q t x hl gdqv od glvwulexwlrq gh qrxyhdx{
fu￿ hglwv/ % xq sdudp￿ hwuh uhsu￿ hvhqwdwli gh o*￿ hodvwlflw￿ h gh od ghpdqgh joredoh/ hw
￿} xq sdudp￿ hwuh uhsu￿ hvhqwdwli gh od fdw￿ hjrulh j gh od edqtxh/ lfl vd fodvvh
gh wdloohS1 Gdqv o*rswltxh gh od frqfxuuhqfh prqrsrolvwltxh/ od uhodwlrq lqyhuvh
hqwuh o*￿ hodvwlflw￿ h %￿ hw od sduw gh pdufk￿ h shxw vh mxvwl￿hu hq frqvlg￿ hudqw txh o*h￿hw
gh uhsruw yhuv ohv ￿ hwdeolvvhphqwv frqfxuuhqwv gh od ghpdqgh gh fu￿ hglw dguhvv￿ hh
￿ d xqh edqtxh/ frqv￿ hfxwlyhphqw ￿ d xqh dxjphqwdwlrq uhodwlyh gh vrq wdx{/ hvw
g*dxwdqw soxv lpsruwdqw txh od edqtxh hvw shwlwh/ l1h1 glvsrvh g*xq u￿ hvhdx
g*djhqfhv soxv u￿ hgxlw hw2rx shx￿ hwhqgx j￿ hrjudskltxhphqw1 Oh sdudp￿ hwuh ￿} hvw/
d sulrul/ vxvfhswleoh gh uhfhyrlu soxvlhxuv lqwhusu￿ hwdwlrqv= lo shxw uhqguh frpswh
ghv h￿hwv vxu od ghpdqgh dguhvv￿ hh ￿ d xqh edqtxh gh od qdwxuh gh vd folhqw￿ hoh
+SPH rx judqghv hqwuhsulvhv/ hwf1,/ rx gh od pdql￿ huh grqw fhwwh folhqw￿ hoh u￿ hdjlw
dx frpsruwhphqw g*￿ hydoxdwlrq ghv ulvtxhv sdu od edqtxh +fi1 Ghvtxloehw hw
S,? igi|c *it _L??￿ iit _￿tTL?￿M*it ?i Tih4i||i?| T@t _<it|￿4ih ￿? ULi￿U￿i?| q tT￿ iU￿￿^￿i ￿ @
U￿@^￿i M@?^￿i￿
:Sroolq +4<<8,,> h￿hwv txl o*xq hw o*dxwuh shxyhqw g￿ hshqguh gh od wdlooh gh od
edqtxh1.
51517 Od irqfwlrq gh surgxfwlrq
Oh sureo￿ hph j￿ hq￿ hudo gh od pd{lplvdwlrq/ vrxv od frqwudlqwh g*￿ htxloleuh gx el0
odq +6,/ g*xq sur￿w edqfdluh g￿ h￿ql sdu xqh h{suhvvlrq gh w|sh +5,/ dyhf QD,
￿|
uhsu￿ hvhqwdqw lfl ohv rxwsxwv hw QY&
￿| / QG
￿
￿| ohv lqsxwv/ d grqq￿ h olhx/ ghsxlv
o*duwlfoh irqgdwhxu gh Nohlq +4<:4,/ ￿ d xqh derqgdqwh u￿ h￿h{lrq +fi1 sdu h{hpsoh
ohv v|qwk￿ hvhv gh Edowhqvshujhu +4<;3, hw Vdqwrphur +4<;7,,1 Vdqv hqwuhu gdqv
o*dqdo|vh g￿ hwdloo￿ hh gh fhwwh olww￿ hudwxuh/ rq shxw hq udsshohu txhotxhv u￿ hvxowdwv
hvvhqwlhov1 Ohv gl￿￿ huhqwv prg￿ hohv vh glvwlqjxhqw hvvhqwlhoohphqw vhorq od pdql￿ huh
grqw lov vs￿ hfl￿hqw ohv olhqv h{lvwdqw hqwuh ohv gl￿￿ huhqwv srvwhv g*dfwli hw gh sdvvli
hw grqw lov wudlwhqw od vwuxfwxuh ghv pdufk￿ hv1 Hq sduwlfxolhu/ vl rq qh srvwxoh
dxfxq dxwuh olhq hqwuh ohv hpsorlv hw uhvvrxufhv txh fhoxl ￿ hwdeol sdu +6,/ hw vl rq
dgphw o*h{lvwhqfh g*dx prlqv xqh vrxufh gh irqgv lq￿qlphqw ￿ hodvwltxh/ ohv frqgl0
wlrqv gx suhplhu ruguh g￿ huly￿ hhv gh +5, hw +6, derxwlvvhqw ￿ d xqh v￿ hsdudwlrq wrwdoh
ghv g￿ hflvlrqv uhodwlyhv ￿ d fkdtxh srvwh g*dfwli rx gh sdvvli1 Hq g*dxwuhv whuphv/
vl od frqwudlqwh gh elodq uhsu￿ hvhqwh frpso￿ hwhphqw od _irqfwlrq gh surgxfwlrq%/
doruv sdu h{hpsoh od vwuxfwxuh fkrlvlh srxu ohv qrxyhdx{ hpsorlv +wlwuhv/ fu￿ hglwv/
sua hwv lqwhuedqfdluhv/111, q*d dxfxqh lqflghqfh vxu fhoohv ghv qrxyhdx{ hpsuxqwv
+wlwuhv/ g￿ hsa rwv/ hpsuxqwv lqwhuedqfdluhv/111, frqwudfw￿ hv srxu ohv frxyulu1 Vhxohv
hqwuhqw hq frpswh gdqv fh fdv ohv gl￿￿ huhqfhv hqwuh wdx{ hw ohv ￿ hodvwlflw￿ hv ghv
irqfwlrqv g*r￿uh g*dfwliv hw gh ghpdqgh gh sdvvliv1
Fhwwh frqfoxvlrq sdudlw ￿ hylghphqw shx vdwlvidlvdqwh +Vdqwrphur +4<;7,,1
Xqh dssurfkh dowhuqdwlyh/ uhwhqxh gdqv od su￿ hvhqwh ￿ hwxgh/ frqvlvwh doruv ￿ d srv0
wxohu o*h{lvwhqfh g*xqh irqfwlrq gh surgxfwlrq sxuhphqw edqfdluh uholdqw ohv
glyhuv hpsorlv dx{ glyhuvhv uhvvrxufhv1 Lqwxlwlyhphqw/ rq shxw dlqvl shqvhu ￿ d
xqh irqfwlrq ￿ d lqsxwv frpso￿ hphqwdluhv= od q￿ hfhvvlw￿ h gh ￿qdqfhu o*rfwurl g*xq
fhuwdlq yroxph gh fu￿ hglwv qrxyhdx{ hw o*dftxlvlwlrq g*xqh fhuwdlqh txdqwlw￿ hg h
wlwuhv/ yhqdqw v*dmrxwhu dx ehvrlq gh uh￿qdqfhphqw ol￿ h￿ d o*dfwlylw￿ h sdvv￿ hh/ lp0
soltxhqw srxu od edqtxh/ xqh irlv tx*hooh d d￿hfw￿ h￿ d fhv glyhuv hpsorlv od iudfwlrq
glvsrqleoh ghv qrxyhdx{ g￿ hsa rwv h{rj￿ hqhv/ gh frqwudfwhu xq yroxph grqq￿ hg h
qrxyhdx{ hpsuxqwv vxu ohv pdufk￿ hv prq￿ hwdluhv hw ￿qdqflhuv/ gh froohfwhu xq
fhuwdlq prqwdqw gh qrxyhdx{ g￿ hsa rwv vxsso￿ hphqwdluhv rx hqfruh gh f￿ hghu xq
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Qrxv dyrqv ￿ hyrtx￿ h soxv kdxw od irqfwlrq g*lqwhup￿ hgldwlrq ￿qdqfl￿ huh u￿ hdolv￿ hh
sdu ohv edqtxhv1 Od wudqvirupdwlrq gh pdwxulw￿ hv ￿ d odtxhooh vh olyuh od edqtxh
o*h{srvh hq sduwlfxolhu ￿ d ghx{ ulvtxhv= oh ulvtxh gh wdx{/ txl shxw vh su￿ hvhqwhu
oruv gx uh￿qdqfhphqw ghv hqjdjhphqwv hw oh ulvtxh gh oltxlglw￿ h ol￿ h sdu h{hpsoh
￿ d o*k|srwk￿ hvh g*xq uhwudlw lpsruwdqw ghv g￿ hsa rwv1 Xqh mxvwl￿fdwlrq srvvleoh gh
fhwwh irqfwlrq gh surgxfwlrq/ vxu odtxhooh qrxv uhylhqgurqv gdqv od vhfwlrq 518/
shxw doruv u￿ hvlghu gdqv od uhfkhufkh sdu od edqtxh g*xq pr|hq sdupl g*dxwuhv
gh frxyulu fhv ulvtxhv1 Vl rq frqvlg￿ huh txh ohv gl￿￿ huhqwv dfwliv hw sdvvliv vh
glvwlqjxhqw hq sduwlh sdu ohxuv pdwxulw￿ hv/ od edqtxh fkhufkhud sdu h{hpsoh
￿ d dgrvvhu gdqv od phvxuh gx srvvleoh ghv hpsorlv g*xqh gxu￿ hh grqq￿ hh ￿ dg h v
uhvvrxufhv gh pdwxulw￿ h surfkh1
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51518 frh￿flhqwv gh ￿qdqfhphqw
Xq fkrl{ g￿ holfdw frqvlvwh hqvxlwh ￿ dv s ￿ hfl￿hu od iruph ghv irqfwlrqv i￿ hw j&1
Frpswh whqx gh o*lqwhusu￿ hwdwlrq txl hq d ￿ hw￿ h sursrv￿ hh fl0ghvvxv/ lo sdudlw udlvrq0


















































<Oh frh￿flhqw g￿,c￿ +uhvshfwlyhphqw y&,c￿ , uhsu￿ hvhqwh hq sduwlfxolhu xq _frhi0
￿flhqw gh ￿qdqfhphqw% ￿ hjdo ￿ d od sduw ghv hpsuxqwv gh w|sh m +uhvshfwlyhphqw
ghv fhvvlrqv gh wlwuhv n, gdqv oh ￿qdqfhphqw ghv qrxyhdx{ dfwliv QD,
￿| +qrq g￿ hm￿ d








Od olq￿ hdulw￿ h￿ htxlydxw hq idlw ￿ d srvwxohu xqh lqg￿ hshqgdqfh hqwuh ohv fkrl{ gh
￿qdqfhphqw ghv gl￿￿ huhqwv dfwliv1 O*hpsuxqw QG
￿
￿| ￿ d frqwudfwhu hvw od vrpph
ghv uhvvrxufhv gh w|sh G￿ q￿ hfhvvdluhv ￿ d od frxyhuwxuh gh fkdfxq ghv qrxyhdx{
hpsorlv sulv v￿ hsdu￿ hphqw1 Fhwwh vs￿ hfl￿fdwlrq uhsrvh qrwdpphqw vxu o*k|srwk￿ hvh
g*devhqfh gh uhvwulfwlrqv frqfhuqdqw o*rewhqwlrq ghv uhvvrxufhv1
51519 fra xwv rs￿ hudwrluhv
Gdqv o*￿ hfulwxuh gx sur￿w +5,/ qrxv q*dyrqv h{solflw￿ h srxu oh prphqw txh od frp0
srvdqwh sxuhphqw edqfdluh/ u￿ hvxowdqw gh od wudqvirupdwlrq g*lqsxwv ￿qdqflhuv
hq rxwsxwv ￿qdqflhuv1 O*dfwlylw￿ h surgxfwlyh gh od edqtxh vxssrvh ￿ hylghpphqw
dxvvl ghv uhvvrxufhv u￿ hhoohv1 O*h{dphq gh od edqtxh frpph hqwuhsulvh wudqviru0
pdqw ghv lqsxwv sk|vltxhv frqvwlwxh xq grpdlqh g*￿ hwxgh ￿ ds d u wh q w l ￿ huh1 Gdqv oh
fdguh ghv prg￿ hohv g*lqwhup￿ hgldluh ￿qdqflhu/ od sulvh hq frpswh gh fhwwh glphq0
vlrq shxw a hwuh vlpsohphqw vdwlvidlwh hq frqvlg￿ hudqw tx*lo h{lvwh hq dprqw xqh
irqfwlrq gh surgxfwlrq uholdqw fkdtxh qrxyhooh rs￿ hudwlrq/ ￿ d o*dfwli rx dx sdvvli/
dx{ lqsxwv u￿ hhov +Edowhqvshujhu +4<;3,,1 Ohv fra xwv rs￿ hudwrluhv v*h{sulphqw doruv





Frqwudluhphqw ￿ d Fkdxyhdx hw Vdlgdqh +4<<4, hw Gxudqg/ Gxsx| hw Vdvvhqrx
+4<<5,/ qrxv qh srvwxorqv sdv txh ohv fra xwv rs￿ hudwrluhv vrqw ￿ d frxuw whuph
lqg￿ hshqgdqwv gh od glvwulexwlrq gh fu￿ hglwv + Y￿￿
Y￿￿￿
￿|
@3 , 1 H Qrxv dgphwwrqv
dx frqwudluh txh od glvwulexwlrq gh fu￿ hglw hqjhqguh xq fra xw rs￿ hudwrluh pdujlqdo
qrq qxo/ txl g￿ hshqg ghv fdudfw￿ hulvwltxhv gh od edqtxh +wdlooh/ qdwxuh gx u￿ hvhdx/
hwf1, Gdqv xq vrxfl gh vlpsolflw￿ h/ rq vxssrvh ￿ hjdohphqw txh fh fra xw rs￿ hudwrluh



























￿| / sursuhv ￿ d fkdtxh edqtxh/ uhsu￿ hvhqwhqw ohv
fra xwv xqlwdluhv gh jhvwlrq dvvrfl￿ hv dx qrxyhoohv rs￿ hudwlrqv1 Sdu od vxlwh/ srxu
vlpsol￿hu ohv ￿ hfulwxuhv/ qrxv frqvlg￿ huhurqv wrxwhirlv gdqv oh fdv ghv uhvvrxufhv
txh ohv fra xwv xqlwdluhv gh jhvwlrq fy&
￿|/h wfg
￿




rc￿| phvxudqw o*￿ hfduw hqwuh oh fra xw xqlwdluh wrwdo ghv qrxyhoohv uhvvrxufhv
h wo h x uw d x {g hu ￿ hi￿ huhqfh1
2￿￿ ￿ wi ThL￿| M@?U@￿hi
Dyhf ohv vs￿ hfl￿fdwlrqv olq￿ hdluhv dgrsw￿ hhv fl0ghvvxv/ oh sur￿w
Hw@ }*LM@*￿t@|￿L? _it UL￿ ￿|t LT￿ ih@|L￿hit _@?t *it _L??￿ iit UL4T|@M*it TL￿hh@￿| ￿￿t|￿￿ih i?
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￿| Q ￿ Gf
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￿| hvw oh fra xw pdujlqdo
g*dftxlvlwlrq gh o*dfwli o1 Lo v*rewlhqw hq dmrxwdqw ￿ d vrq fra xw xqlwdluh gh jhvwlrq
fd,
￿| /o dp r | h q q hg h vf r a xwv wrwdx{ ghv uhvvrxufhv +lqfoxdqw ohxuv fra xwv gh jhv0
wlrq, srqg￿ hu￿ hv sdu ohv frh￿flhqwv gh ￿qdqfhphqw gx qrxyho dfwli1 Srxu ohxu
sduw/ ohv frh￿flhqwv
￿f























uhsu￿ hvhqwhqw ohv frqwulexwlrqv ghv qrxyhdx{ g￿ hsa rwv h{rj￿ hqhv dx sur￿w gh od
edqtxh1 Fhv g￿ hsa rwv vrqw ￿ hylghpphqw fra xwhx{ +srxu ohv g￿ hsa rwv ￿ d yxh/ vf
￿|
uhsu￿ hvhqwh xq fra xw gh jhvwlrq,> pdlv lov lqgxlvhqw ￿ hjdohphqw xqh ￿ hfrqrplh hq
￿ hylwdqw gh uhfrxulu ￿ d gh qrxyhdx{ hpsuxqwv1 Ohv ￿ hfulwxuhv su￿ hf￿ hghqwhv phwwhqw
qrwdpphqw hq uholhi xq u￿ hvxowdw frqqx gdqv o*￿ hwxgh gx ulvtxh gh wdx{= o*h{0
lvwhqfh g*xq yroxph lpsruwdqw gh g￿ hsa rwv ￿ d yxh qrq u￿ hpxq￿ hu￿ hv frqvwlwxh xq
￿ ho￿ hphqw vwdelolvdwhxu gx sur￿w/ vxvfhswleoh g*dww￿ hqxhu ohv h￿hwv q￿ hjdwliv g*xq
uhqfk￿ hulvvhphqw ghv uhvvrxufhv1









￿| v*dmrxwh ￿ d
T|3￿
￿| srxu uhsu￿ hvhqwhu oh srlgv gx sdvv￿ hg d q vo hs u r ￿ w￿ do dg d w hw1
2￿e ￿ w@ _￿t|h￿M￿|￿L? _i Uh￿ i_￿|t
Ohv lqfrqy￿ hqlhqwv gx fkrl{ g*xq fra xw olq￿ hdluh/ vrxoljq￿ hv qrwdpphqw gdqv Dgdu/
Djprq hw Rujohu +4<:8,/ dssdudlvvhqw oruvtxh o*rq g￿ hulyh +7, srxu rewhqlu ohv
frqglwlrqv gx suhplhu ruguh1 G*xqh sduw/ pa hph vl ohv dfwliv hw sdvvliv qh vrqw
soxv j￿ hu￿ hv v￿ hsdu￿ hphqw/ lo | d hqfruh lqg￿ hshqgdqfh hqwuh ohv g￿ hflvlrqv frqfhuqdqw
fkdtxh yroxph g*dfwli1b G*dxwuh sduw/ gdqv od phvxuh r￿ x qrxv dyrqv vxssrv￿ hg h v
￿ hodvwlflw￿ hv lq￿qlhv srxu ohv wlwuhv/ qrxv rewhqrqv srxu ohv dfwliv fruuhvsrqgdqwv
ghv frqglwlrqv gx suhplhu ruguh frqgxlvdqw/ vdqv k|srwk￿ hvhv vxsso￿ hphqwdluhv/ ￿ d
ghv vroxwlrqv g￿ hj￿ hq￿ hu￿ hhv1 Hq vxjj￿ hudqw sdu h{hpsoh txh ghv fra xwv g*lqirupdwlrq
rx gh sxeolflw￿ h shxyhqw a hwuh sduwdj￿ hv sdu soxvlhxuv surgxlwv/ ohv dxwhxuv su￿ hflw￿ hv
su￿ hfrqlvhqw srxu fhv udlvrqv gh vxssrvhu xq fra xw rs￿ hudwrluh qrq olq￿ hdluh1
Gdqv od phvxuh r￿ x qrxv lqw￿ huhvvrqv lfl sulqflsdohphqw ￿ d od glvwulexwlrq gh
fu￿ hglwv/ qrxv srxyrqv qrxv frqwhqwhu gh od vs￿ hfl￿fdwlrq vlpsoh dgrsw￿ hh soxv
kdxw1
bW* ?i t<@}￿| |L￿|iuL￿t ^￿i _<￿?i ￿?_￿ iTi?_@?Ui i?|hi *it @U^￿￿t￿|￿L?t Mh￿|it￿ ￿L￿t @￿L?t
i? igi| ￿?|hL_￿￿| _@?t ?L|hi 4L_￿ i*i ￿?i *￿@￿tL? i?|hi *it TLt|it _<@U|￿u i? UL?t￿_￿ ih@?| T@h
i i4T*i ^￿i *<LU|hL￿ _i Uh￿ i_￿|t ?L￿￿i@￿ t￿TTLti *@ Uitt￿L? t￿h *i 4@hU￿￿ i _<￿? Uih|@￿? ￿L*￿4i
_i |￿|hit￿
44Srxu od edqtxh l / od frqglwlrq gx suhplhu ruguh fdudfw￿ hulvdqw od glvwulexwlrq
ghv fu￿ hglwv qrxyhdx{ v*￿ hfulw doruv=￿f
u￿












O*lqglfh l gdqv +8, udsshooh txh ohv frh￿flhqwv gh ￿qdqfhphqw/ ohv uhqgh0
phqwv hw fra xwv edqfdluhv dlqvl txh ohv fra xwv gh jhvwlrq vrqw wrxv d sulrul sursuhv
￿ d fkdtxh edqtxh1
2￿D ￿ w@ 4@ ￿4￿t@|￿L? _￿ ThL￿| _@?t ￿? U@_hi ￿?|ih￿|i4TLhi*
Frpph oh vrxoljqh Vdqwrphur +4<;7,/ ohv prg￿ hohv gx w|sh gh fhoxl xwlolv￿ hl f l
vh vlwxhqw dvvh} uduhphqw gdqv xqh shuvshfwlyh g|qdpltxh hw fhx{ txl oh irqw
rqw doruv uhfrxuv ￿ d ghv vs￿ hfl￿fdwlrqv dg0krf1 Vdqv ￿ hylwhu frpso￿ hwhphqw fhw
lqfrqy￿ hqlhqw/ qrxv lqgltxrqv gdqv fhwwh vhfwlrq frpphqw oh prg￿ hoh su￿ hf￿ hghqw
shxw a hwuh ￿ hwhqgx ￿ d xq fdguh lqwhu0whpsruho1





























frpph uhsu￿ hvhqwdqw gh id￿ frq v|qwk￿ hwltxh oh ehvrlq gh uh￿qdqfhphqw lqgxlw sdu
o*dfwlylw￿ h sdvv￿ hh1 Qrxv dyrqv wudgxlw fhwwh lg￿ hh gdqv od vhfwlrq 515 hq ￿ hfulydqw













Vl o*rq vh sodfh pdlqwhqdqw gdqv xq fdguh lqwhu0whpsruho hq frqvhuydqw o*lg￿ hh
txh ohv yduldeohv gh frqwua roh vrqw ohv qrxyhdx{ dfwliv dx{ gl￿￿ huhqwhv gdwhv/ rq




















Od mxvwl￿fdwlrq hvw od pa hph txh gdqv 515= od frxyhuwxuh ghv ulvtxhv gh
wdx{ hw gh oltxlglw￿ h frqgxlw od edqtxh ￿ d rswhu srxu xqh vwuxfwxuh grqq￿ hh gh
￿qdqfhphqw hw gh uh￿qdqfhphqw gh vhv hpsorlv1 Hq sduwlfxolhu/ rq shxw sdu
h{hpsoh frqvlg￿ huhu txh vl od uhvvrxufh G￿ hvw gh pdwxulw￿ h Q￿ / od edqtxh d
fkrlvl xqh vwuxfwxuh gh uh￿qdqfhphqw whooh txh CQG
￿
￿|n￿@CQD,
￿| @3v l￿ 9@
n=Q￿ +n 5 Q, 1 Hq g*dxwuhv whuphv/ od edqtxh qh uh￿qdqfh ohv hpsuxqwv
frqwudfw￿ hv srxu ￿qdqfhu xq dfwli txh oruvtx*lov duulyhqw ￿ d￿ hfk￿ hdqfh1 Gdqv od
phvxuh r￿ x xqh sduwlh gx fdslwdo uhperxuv￿ h sdu ohv g￿ helwhxuv gh od edqtxh vhuw
￿ d uhperxuvhu hooh0pa hph ohv hpsuxqwv frqwudfw￿ hv/ rq shxw ￿ hjdohphqw frqvlg￿ huhu
sdu h{hpsoh txh od vxlwh ghv +g
&￿￿
￿,c￿ ,&"￿ hvw g￿ hfurlvvdqwh hw whqg yhuv 31
￿f￿@h @￿**i￿htc ?L￿t L4i||L?t _@?t *@ t￿￿|i *<￿?_￿Ui ￿ _@?t *@ _￿ it￿}?@|￿L? _it ULi￿U￿i?|t _i
￿?@?Ui4i?| _it ?L￿￿i@￿ Uh￿ i_￿|t￿
￿￿￿L￿h t￿4T*￿￿ih *@ Th￿ iti?|@|￿L?c ?L￿t ?i |i?L?t T*￿t UL4T|i _it hittL￿hUit LM|i?￿it T@h
Uitt￿L? _i |￿|hit ?￿ _it UL￿ ￿|t LT￿ ih@|L￿hit￿
45Dyhf fh w|sh gh vs￿ hfl￿fdwlrqv/ hq g￿ hvljqdqw sdu ￿ oh idfwhxu g*dfwxdolvdwlrq/
xq yroxph QD￿
￿| gh fu￿ hglwv qrxyhdx{ plv hq sodfh ￿ do dg d w hw dyhf xqh gxu￿ hh






r￿ x $￿ uhsu￿ hvhqwh od sursruwlrq gx fdslwdo lqlwldo uhvwdqw ga xh vxu ohv fu￿ hglwv













Vrlw hqfruh/ vl rq vxssrvh txh od edqtxh dqwlflsh xq pdlqwlhq ghv wdx{ g￿ helwhxuv














Hq suhqdqw xqh irqfwlrq remhfwli ￿ hjdoh ￿ d Y @
S
￿
￿￿ ￿|n￿ / rq rewlhqw doruv

















































￿c￿ txl uhsu￿ hvhqwh oh frh￿flhqw
gh ￿qdqfhphqw sdu uhfrxuv ￿ d od uhvvrxufh QG￿ gdqv oh prg￿ hoh vwdwltxh1 Ohv







grqf frpph xq whuph fruuhfwhxu gh fh frh￿flhqw gh ￿qdqfhphqw lqgxlw sdu
od sulvh hq frpswh gx frpsruwhphqw lqwhu0whpsruho g*rswlplvdwlrq1 Srxu ohv
uhvvrxufhv gh pdwxulw￿ h lqi￿ hulhxuh ￿ d fhooh ghv fu￿ hglwv/ fh whuph fruuhfwhxu hvw
lqi￿ hulhxu ￿ d xq= oh frh￿flhqw g￿ rewhqx ￿ ds d u w l ug ho * ￿ htxdwlrq +8, hvw grqf xqh
vrxv0hvwlpdwlrq gh od sduw u￿ hhooh gh fhwwh uhvvrxufh gdqv oh wrwdo gx ￿qdqfhphqw
ghv fu￿ hglwv qrxyhdx{1 U￿ hflsurtxhphqw/ od sduw ghv uhvvrxufhv orqjxhv gdqv fh
￿qdqfhphqw hvw vxuhvwlp￿ hh sdu o*hvwlpdwlrq gh vrq frh￿flhqw g￿ 1 D o*lqyhuvh gh
Fkdxyhdx hw Vdlgdqh +4<<4,/ hw Gxsx|/ Gxudqg hw Vdvvhqrx +4<<5,/ rq qh grlw
grqf sdv/ gdqv fh fdguh/ lpsrvhu txh od vrpph ghv frh￿flhqwv gh ￿qdqfhphqw
hvwlp￿ hv vrlw ￿ hjdoh ￿ d4 1
￿2/￿ it| ￿?i t￿￿|i _￿ iUhL￿tt@?|i @￿iU /f ’￿ i | /￿ ’ f c _L?| *it ￿@*i￿ht tL?|
_￿ i|ih4￿?￿ iit T@h *@ *L￿ _<@4Lh|￿tti4i?| _it Uh￿ i_￿|tc T@h i i4T*ic ￿?i *L￿ _i hi4ML￿hti4i?|t
￿ @￿ iU￿￿ i@?Uit UL?t|@?|it EUu￿ ￿@￿4i* E￿bb.￿￿￿
462￿S ￿ w<￿4T@U| _i *@ TL*￿|￿^￿i 4L?￿ i|@￿hi
Oh prg￿ hoh su￿ hf￿ hghqw shuphw g*h{solflwhu xq ghv fdqdx{ gh wudqvplvvlrq gh od
srolwltxh prq￿ hwdluh hw soxv vs￿ hfl￿txhphqw o*lpsdfw gh fhwwh ghuql￿ huh vxu oh
wdx{ ghv fu￿ hglwv glvwulex￿ hv= od prgl￿fdwlrq ghv wdx{ gluhfwhxuv d￿hfwh oh fra xw
ghv uhvvrxufhv1 Od vwuxfwxuh gh ￿qdqfhphqw ghv qrxyhdx{ fu￿ hglwv fkrlvlh sdu
ohv edqtxhv/ uhsu￿ hvhqw￿ hh lfl sdu ohv frh￿flhqwv gh ￿qdqfhphqw/ g￿ hwhuplqh od
prgl￿fdwlrq fruuhvsrqgdqwh gx fra xw pdujlqdo1 Srxu pd{lplvhu ohxu sur￿w/
ohv edqtxhv dmxvwhqw doruv ohxu wdx{ g￿ helwhxu frpswh whqx gh o*￿ hodvwlflw￿ hg ho d
ghpdqgh txl ohxu hvw dguhvv￿ hh1
Srxu ￿ hydoxhu soxv su￿ hflv￿ hphqw fhw lpsdfw/ qrxv v￿ hsdurqv pdlqwhqdqw ohv
h￿hwv lqglylgxhov ghv h￿hwv frppxqv ￿ d wrxwhv ohv edqtxhv hq lqwurgxlvdqw od
g￿ hfrpsrvlwlrq ghv fra x w vh wu ￿ hpxq￿ hudwlrqv1 O*￿ htxdwlrq +8, vh u￿ h￿ hfulw doruv=
u￿
￿| +4 ￿ ￿
0￿,@￿ f￿













oc￿| frqvwlwxh od frpsrvdqwh
sxuhphqw lqglylgxhooh gx fra xw pdujlqdo gh glvwulexwlrq ghv fu￿ hglwv qrxyhdx{1









| . g￿ wghs| .+ g2 .y2, wprq| .+ g￿ .y￿, wilq| +:,1
Ohv whuphv ￿ u￿
|>￿ f￿
|>g ￿>y & uhsu￿ hvhqwhqw fhwwh irlv ohv pr|hqqhv vxu o*hqvhpeoh
ghv edqtxhv ghv judqghxuv su￿ hf￿ hghqwhv1 Ohv ydohxuv hvwlp￿ hhv ghv sdudp￿ hwuhv %￿
frq￿uphqw txh o*rq shxw q￿ hjoljhu oh ghx{l￿ hph phpeuh gx whuph gh jdxfkh gh
+:,1
Vrlw doruv wegi oh wdx{ gluhfwhxu gh od Edqtxh gh Iudqfh hw d￿ @ Cwghs@Cwegi>
d2 @ Cwprq@Cwegi> d￿ @ Cwilq@Cweg i ghv frh￿flhqwv uhsu￿ hvhqwdwliv ghv uhod0
wlrqv hqwuh ohv wdx{ gh u￿ hi￿ huhqfh/ hw soxv su￿ hflv￿ hphqw lfl gh o*lqgh{dwlrq ghv
wdx{ fu￿ hglwhxuv vxu fh wdx{ gluhfwhxu1 Hq vxssrvdqw txh od srolwltxh prq￿ hwdluh
q*d￿hfwh ql ohv fra xwv gh jhvwlrq/ ql ohv sulphv lqglylgxhoohv +C￿ f￿
|@Cwegi @3 , /




@ d￿ g￿ . d2 +g2 .y2,.d￿ +g￿ . y￿, +;,
Oh frh￿flhqw d￿ g￿.d2 +g2.y2,.d￿ +g￿.y￿, hvw oh frh￿flhqw g*lqgh{dwlrq
gx wdx{ ghv fu￿ hglwv vxu oh wdx{ gluhfwhxu gh od srolwltxh prq￿ hwdluh1
F*hvw ￿ do ds u ￿ hvhqwdwlrq ghv hvwlpdwlrqv ghv frh￿flhqwv gh fhwwh uhodwlrq/
hw ￿ d ohxu lqwhusu￿ hwdwlrq/ txh qrxv doorqv qrxv frqvdfuhu/ dsu￿ hv dyrlu g￿ hfulw ohv
grqq￿ hhv xwlolv￿ hhv srxu fh idluh1
￿￿￿￿iU TL?_￿ ih@|￿L? T@h *it T@h|t _i 4@hU￿￿ i￿
47￿ ￿ wit _L??￿ iit￿
￿￿￿ ￿ #itUh￿T|￿L? _i *<￿ iU￿@?|￿**L?￿
Wurlv ￿ hfkdqwloorqv gh grqq￿ hhv uhodwliv dx{ s￿ hulrghv 4<;304<;6/ 4<;804<;; hw
4<;<04<<5 rqw ￿ hw￿ h frqvwlwx￿ hv ￿ d sduwlu ghv vlwxdwlrqv whuulwruldohv +ghv elodqv,
hw ghv frpswhv gh u￿ hvxowdwv ghv edqtxhv1 Fhv ￿ hfkdqwloorqv/ f|olqgu￿ hv sdu vrxv0
s￿ hulrgh/ frpsruwhqw uhvshfwlyhphqw 85/ 87 hw ;4 edqtxhv1 Lov vrqw h{wudlwv g*xq
￿ hfkdqwloorq frpsruwdqw lqlwldohphqw ohv 683 soxv judqghv edqtxhv hq whuphv
g*hqfrxuv gh fu￿ hglwv/ revhuy￿ hhv dx prlqv xqh dqq￿ hh hqwuh 4<;3 hw 4<<51 Pdo0
khxuhxvhphqw/ srxu xqh sursruwlrq lpsruwdqwh g*hqwuh hoohv/ ohv grqq￿ hhv uho0
dwlyhv dx{ u￿ hvxowdwv g*h{sorlwdwlrq ￿ hwdlhqw lqfrpso￿ hwhv1 Dlqvl/ srxu vhxohphqw
563 g*hqwuh hoohv glvsrvdlw0rq g*revhuydwlrqv vxu ohv glyhuv wdx{ hw uhqghphqwv
q￿ hfhvvdluhv ￿ d o*hvwlpdwlrq gh qrwuh prg￿ hoh￿e1 Frpswh whqx ghv ydohxuv dehu0
udqwhv gh fhuwdlqhv revhuydwlrqv/ qrxv dyrqv ga xs u r f ￿ hghu ￿ d xq qhwwr|djh1 Fhoxl0
fl d frqvlvw￿ h￿ d￿ holplqhu ohv 4( g*revhuydwlrqv h{wua hphv ghv glvwulexwlrqv hp0
slultxhv gh fhv yduldeohv/ vdxi srxu oh uhqghphqw hw oh fra xw ghv wlwuhv gx pdufk￿ h
￿qdqflhu srxu ohvtxhov fhwwh surf￿ hgxuh odlvvdlw wurs g*revhuydwlrqv dehuudqwhv1
Srxu fhv ghx{ yduldeohv/ ohv 8( lqi￿ hulhxuv gh ohxu glvwulexwlrq frpph ohv revhu0
ydwlrqv vxs￿ hulhxuhv ￿ d3 1 8 3r q w￿ hw￿ h￿ holplq￿ hhv1 Lo hq d u￿ hvxow￿ hx q￿ hfkdqwloorq gh
53; edqtxhv/ revhuy￿ hhv dx prlqv xqh dqq￿ hh hqwuh 4<:< hw 4<<51 Oh f|olqgudjh
sdu vrxv0s￿ hulrghv +uhvshfwlyhphqw 4<;30;6/ 4<;80;; hw 4<;<0<5￿D, d frqgxlw ￿ d
wurlv vrxv0￿ hfkdqwloorqv frpsruwdqw uhvshfwlyhphqw 85/ 87 hw ;4 edqtxhv￿S1
￿￿2 ￿ ￿it￿hi _it ￿@h￿@M*it￿
Frpph qrxv o*dyrqv glw/ qrxv glvsrvrqv ghv vlwxdwlrqv whuulwruldohv hw ghv
frpswhv gh u￿ hvxowdw ghv edqtxhv1 Fhfl qrxv shuphw gh fdofxohu ghv wdx{ dssdu0
hqwv dvvrfl￿ hv dx{ glyhuv ￿ ho￿ hphqwv gh o*dfwli hw gx sdvvli srxu fkdtxh edqtxh1 Fhv
uhqghphqwv hw fra xwv pr|hqv vrqw xwlolv￿ hv gdqv qrv hvwlpdwlrqv gdqv od phvxuh r￿ x
qrxv qh glvsrvrqv sdv g*lqirupdwlrqv/ dx qlyhdx gh fkdtxh edqtxh/ vxu ohv wdx{
lqvwdqwdq￿ hv1 Fhwwh dvvlplodwlrq shxw lfl vh mxvwl￿hu sdu oh idlw tx*hooh uhvwlwxh
o*k￿ hw￿ hurj￿ hq￿ hlw￿ h ghv wdx{ lqvwdqwdq￿ hv1 Gh soxv/ srxu ohv wlwuhv/ fhwwh gl￿￿ huhqfh
shxw a hwuh frqvlg￿ hu￿ hh/ d sulrul/ frpph shx lpsruwdqwh gx idlw gh od srvvlelolw￿ h
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48g*dmxvwhphqwv udslghv gx sruwhihxlooh ￿ do * ￿ hyroxwlrq ghv wdx{1 Srxu ohv fu￿ hglwv/
od gl￿￿ huhqfh dwwhqgxh hqwuh wdx{ lqvwdqwdq￿ hv hw wdx{ pr|hq fura ￿w dyhf od gxu￿ hh
lqlwldoh1 Ru qrxv dyrqv frqvlg￿ hu￿ h lfl oh wrwdo ghv fu￿ hglwv qrxyhdx{/ grqw od gxu￿ hh
pr|hqqh hvw dvvh} frxuwh +hqylurq 5 dqv/ fi1 Edxpho +4<<:,,1
Ohv phvxuhv su￿ hflv￿ hphqw uhwhqxhv vrqw ohv vxlydqwhv=
4, wdx{ ghv fu￿ hglwv1
Qrxv dyrqv phvxu￿ ho hw d x {g h vf u ￿ hglwv u￿
￿| frpph oh udwlr gx srvwh %surgxlwv
ghv fu￿ hglwv ￿ d od folhqw￿ hoh%/ wlu￿ h gx frpswh gh u￿ hvxowdwv hw gx srvwh %fu￿ hglwv ￿ do d
folhqw￿ hoh% wlu￿ h gh od vlwxdwlrq whuulwruldoh1
5, uhqghphqwv hw fra xwv ghv wlwuhv hw ghv g￿ hsa rwv1
0 u2
￿| / oh uhqghphqw pr|hq ghv wlwuhv dfkhw￿ hv vxu oh pdufk￿ hp r q ￿ hwdluh/ d ￿ hw￿ h
fdofxo￿ h frpph oh udssruw hqwuh od vrpph ghv srvwhv _surgxlwv ghv rs￿ hudwlrqv
gh wu￿ hvruhulh hw rs￿ hudwlrqv lqwhuedqfdluhv% wlu￿ hh ghv frpswhv gh u￿ hvxowdw hw oh
srvwh fruuhvsrqgdqw gdqv ohv vlwxdwlrqv1
0 u￿
￿|/ oh uhqghphqw pr|hq ghv wlwuhv dfkhw￿ hv vxu oh pdufk￿ h ￿qdqflhu/ hvw oh
udssruw hqwuh od vrpph ghv srvwhv _surgxlw ghv rs￿ hudwlrqv vxu wlwuhv%/ _surgxlw
ghv wlwuhv gh sodfhphqw/ g*lqyhvwlvvhphqw hw gh sduwlflsdwlrq%/ _soxv0ydoxhv vxu
u￿ hdolvdwlrq gh wlwuhv g*lqyhvwlvvhphqw hw gh sduwlflsdwlrq% glplqx￿ hh ghv _fkdujhv
vxu wlwuhv gh sodfhphqw hw g*lqyhvwlvvhphqw%/ ghv _prlqv0ydoxhv vxu u￿ hdolvdwlrq
gh wlwuhv gh sodfhphqw hw gh sduwlflsdwlrq% wlu￿ hv ghv frpswhv gh u￿ hvxowdwv hw od
vrpph ghv srvwhv fruuhvsrqgdqwv gdqv ohv vlwxdwlrqv￿.1
0 v￿
￿| /o hf r a xw pr|hq ghv g￿ hsa rwv u￿ hpxq￿ hu￿ hv/ hvw oh udssruw hqwuh od vrpph ghv
srvwhv _fkdujhv vxu frpswhv fu￿ hglwhxuv ￿ d whuph%/ _fkdujhv vxu frpswh g*￿ hsdujqh
￿ du ￿ hjlph vs￿ hfldo% hw *_fkdujhv vxu erqv gh fdlvvh% wlu￿ hv ghv frpswhv gh u￿ hvxowdwv
hw fhooh ghv srvwhv fruuhvsrqgdqwv gdqv ohv vlwxdwlrqv1
0 v2
￿| /o hf r a xw pr|hq ghv wlwuhv ￿ hplv vxu oh pdufk￿ h prq￿ hwdluh/ hvw oh udssruw
hqwuh od vrpph ghv srvwhv _fkdujhv vxu rs￿ hudwlrqv gh wu￿ hvruhulh hw rs￿ hudwlrqv
lqwhuedqfdluhv%/ _fkdujhv vxu ghwwhv uhsu￿ hvhqw￿ hhv sdu xq wlwuh gx pdufk￿ h lqwhu0
edqfdluh%/ _fkdujhv vxu ghwwhv uhsu￿ hvhqw￿ hhv sdu xq wlwuh gh fu￿ hdqfhv q￿ hjrfldeohv%
wlu￿ hv ghv frpswhv gh u￿ hvxowdwv hw od vrpph ghv srvwhv fruuhvsrqgdqwv gdqv ohv
vlwxdwlrqv1
0 v￿
￿| /o hf r a xw pr|hq ghv wlwuhv ￿ hplv vxu oh pdufk￿ h ￿qdqflhu/ hvw oh udssruw
hqwuh od vrpph ghv srvwhv _fkdujhv vxu rs￿ hudwlrqv vxu wlwuhv%/ _fkdujhv vxu
ghwwhv uhsu￿ hvhqw￿ hhv sdu xqh reoljdwlrq rx dvvlplo￿ hh%/ _fkdujhv vxu dxwuhv ghwwhv
uhsu￿ hvhqw￿ hhv sdu xq wlwuh% wlu￿ hv ghv frpswhv gh u￿ hvxowdwv hw fhooh ghv srvwhv
fruuhvsrqgdqwv gdqv ohv vlwxdwlrqv1
6, Sduwv gh pdufk￿ h1
Lo vhudlw vrxkda ￿wdeoh/ srxu a hwuh hq frk￿ huhqfh dyhf oh prg￿ hoh wk￿ hrultxh/ gh
fdofxohu od sduw gh pdufk￿ h gh fkdtxh edqtxh hq whuphv gh fu￿ hglwv qrxyhdx{/
hw qrq g*hqfrxuv gh fu￿ hglw1 Ru ohv grfxphqwv frpswdeohv uhplv dx Vhfu￿ hwduldw
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49J￿ hq￿ hudo gh od Frpplvvlrq Edqfdluh qh uhfhqvhqw txh ohv hqfrxuv1 Wrxwhirlv/ od
v￿ hulh gh fu￿ hglwv qrxyhdx{ ￿ hydox￿ hh gdqv xqh ￿ hwxgh dqw￿ hulhxuh +Edxpho +4<<:,,
srxu ohv edqtxhv DIE prqwuh txh ohv sduwv gh pdufk￿ h fdofxo￿ hhv vxu od edvh
ghv hqfrxuv vrqw yrlvlqhv gh fhoohv fdofxo￿ hhv hq whuphv gh fu￿ hglwv qrxyhdx{1 Rq









Ru fhwwh ￿ hwxgh prqwuh txh oh udssruw HF￿|@QF￿| /t x lg ￿ hshqg hvvhqwlhooh0
phqw gh od vwuxfwxuh ghv gxu￿ hhv lqlwldohv ghv qrxyhdx{ fu￿ hglwv/ gl￿￿ huh dvvh}
shx g*xqh edqtxh ￿ d o*dxwuh1 F*hvw srxutxrl qrxv dyrqv fdofxo￿ h/ srxu o*hqvhpeoh
ghv edqtxhv gh qrwuh ￿ hfkdqwloorq/ xqh sduw gh pdufk￿ h￿ d sduwlu ghv hqfrxuv gh
fu￿ hglwv1
Fhwwh sduw gh pdufk￿ hd￿ hw￿ h fdofxo￿ hh/ srxufkdtxh edqtxh/ frpph od pr|hqqh/
v x uv ds ￿ hulrgh g*revhuydwlrq/ ghv sduwv gh pdufk￿ h phvxu￿ hhv fkdtxh dqq￿ hh sdu oh
udssruw hqwuh o*hqfrxuv gh fu￿ h g l wg ho de d q t x hd x6 4G ￿ hfhpeuh hw o*hqfrxuv
gh fu￿ hglw wrwdo ghv edqtxhv/ wlu￿ h ghv sxeolfdwlrqv gh od Edqtxh gh Iudqfh
+Edqtxh gh Iudqfh +4<;</ 4<<3/ 4<<6,,1 O*lqw￿ hua hw gh frqvlg￿ huhu od sduw gh
pdufk￿ h pr|hqqh gh fkdtxh edqtxh hvw g*￿ hylwhu txh fhoohv0fl qh fkdqjhqw gh
jurxsh gh wdlooh g*xqh dqq￿ hh ￿ d o*dxwuh/ fh txl/ qrxv o*dyrqv frqvwdw￿ h/ shuwxueh
￿ hqrup￿ hphqw ohv hvwlpdwlrqv1
7, Wdx{ gh u￿ hi￿ huhqfh1
Srxu ￿ hydoxhu o*lpsdfw gh od srolwltxh prq￿ hwdluh/ qrxv xwlolvrqv txdwuh wdx{
gh u￿ hi￿ huhqfh wlu￿ hv ghv v￿ hulhv pdfur￿ hfrqrpltxhv gh od Edqtxh gh Iudqfh=
0 wegi / oh wdx{ gluhfwhxu gh od Edqtxh gh Iudqfh/ dvvlplo￿ h lfl dx wdx{ gh
o*dujhqw hqwuh edqtxhv dx mrxu oh mrxu frqwuh h￿hwv suly￿ hv +hq pr|hqqh phqvxhooh/
WPP,1
0 wghs /o hw d x {g h vg ￿ hsa rwv u￿ hpxq￿ hu￿ hv/ g￿ h￿ql lfl frpph oh wdx{ ghv SHO1
0 wprq / oh wdx{ gx pdufk￿ h prq￿ hwdluh/ g￿ h￿ql frpph oh wdx{ gh o*dujhqw
hqwuh edqtxhv ￿ d 6 prlv srxu od s￿ hulrgh 4<:;04<;8 sxlv frpph oh SLERU ￿ d6
p r l vs r x uo ds ￿ hulrgh 4<;904<<51
0 wilq / oh wdx{ gx pdufk￿ h ￿qdqflhu/ g￿ h￿ql frpph oh wdx{ gh uhqghphqw ghv
hpsuxqwv g*Hwdw ￿ d orqj whuph1 Fh wdx{ q*￿ hwdqw sdv glvsrqleoh dx g￿ hexw gh od
s￿ hulrgh gh qrwuh ￿ hfkdqwloorq/ lo d ￿ hw￿ hu ￿ hwursro￿ h￿ d o*dlgh gh vd u￿ hjuhvvlrq vxu oh
wdx{ gh uhqghphqw hq erxuvh ghv reoljdwlrqv gh 5￿ hph fdw￿ hjrulh1
￿￿￿ ￿ 5|@|￿t|￿^￿it _itUh￿T|￿￿it￿
Ohv wdeohdx{ vxlydqwv irxuqlvvhqw ghv ￿ ho￿ hphqwv gh ghvfulswlrq ghv wurlv vrxv0
￿ hfkdqwloorqv txh qrxv dyrqv frqvwlwx￿ hv/ fruuhvsrqgdqw dx{ wurlv s￿ hulrghv￿ hwxgl￿ hhv1
4:Lqv￿ huhu oh Wdeohdx 4
Od kl￿ hudufklh ghv glyhuv w|shv g*hpsorlv hw gh uhvvrxufhv hq irqfwlrq ghv
uhqghphqwv hw fra xwv uhvvruw fodluhphqw= ohv dfwliv grqw oh uhqghphqw hvw oh soxv
￿ hohy￿ h vrqw ohv wlwuhv gx pdufk￿ h ￿qdqflhu/ ghydqw ohv fu￿ hglwv hw ohv sodfhphqwv
vxu oh pdufk￿ h prq￿ hwdluh1 Gx fa rw￿ h ghv uhvvrxufhv/ ohv prlqv rq￿ huhxvhv vrqw ohv
g￿ hsa rwv u￿ hpxq￿ hu￿ hv/ ohv hpsuxqwv vxu oh pdufk￿ hp r q ￿ hwdluh hw ohv wlwuhv ￿ hplv vxu
oh pdufk￿ h ￿qdqflhu1 Rq frqvwdwh ￿ hjdohphqw txh od yduldelolw￿ h ghv uhqghphqwv
hw ghv fra xwv ghv wlwuhv gx pdufk￿ h ￿qdqflhu hvw gh orlq od soxv ￿ hohy￿ hh1
Hq fh txl frqfhuqh o*￿ hyroxwlrq whpsruhooh gh fhv fra xwv hw uhqghphqwv/ dx
uhjdug qrwdpphqw gh o*lq￿dwlrq/ od sulqflsdoh revhuydwlrq txl v*lpsrvh frq0
fhuqh ohxu dxjphqwdwlrq lpsruwdqwh/ hq whuphv u￿ hhov/ vxu od s￿ hulrgh ￿ hwxgl￿ hh1
Od g￿ hvlq￿dwlrq tx*d frqqx o*￿ hfrqrplh iudq￿ fdlvh vxu fhwwh s￿ hulrgh qh v*hvw sdv
dffrpsdjq￿ hh g*xqh glplqxwlrq uhodwlyh dxvvl pdutx￿ hh ghv fra xwv hw uhqghphqwv
dvvrfl￿ hv dx{ glyhuv w|shv g*dfwliv1
Fh frqvwdw hvw frq￿up￿ h oruvtxh o*rq uhjdugh o*￿ hyroxwlrq ghv wdx{ gh u￿ hi￿ huhqfh
dx frxuv gh od s￿ hulrgh +wdeohdx 5,
Lqv￿ huhu oh Wdeohdx 5
e ￿ wi 4L_￿ i*i ￿ iUL?L4￿ i|h￿^￿i i| tL? it|￿4@|￿L?￿
e￿￿ 5T￿ iU￿￿U@|￿L? ￿ iUL?L4￿ i|h￿^￿i _￿ 4L_￿ i*i￿
Oh prg￿ hoh su￿ hvhqw￿ h gdqv od vhfwlrq 5 d derxwl ￿ d xqh frqglwlrq gx suhplhu ruguh
vxu od glvwulexwlrq ghv fu￿ hglwv qrxyhdx{1 Fhwwh ￿ htxdwlrq +8, uholh srxu fkdtxh
edqtxh oh wdx{ g￿ helwhxu dx fra xw ghv uhvvrxufhv/ frpswh whqx gh o*￿ hodvwlflw￿ hg h
od ghpdqgh hw gh od vwuxfwxuh gh ￿qdqfhphqw ghv qrxyhdx{ fu￿ hglwv uhwhqxh sdu






















r￿ x o*dvw￿ hulvtxh lqgltxh txh ohv wdx{ vrqw u￿ hhov/ fh txl h{soltxh o*lqwurgxfwlrq
gx wdx{ g*lq￿dwlrq gdqv o*￿ htxdwlrq1 Fhwwh wudqvirupdwlrq gh qrwuh prg￿ hoh hvw
uhqgxh q￿ hfhvvdluh srxu uhqguh frpswh gx idlw txh o*￿ hfulwxuh gh od uhfhwwh pdu0
jlqdoh hq irqfwlrq gh o*￿ hodvwlflw￿ h gh od ghpdqgh uhsrvh lpsolflwhphqw vxu ohv wdx{
u￿ hhov +vdxi ￿ d dgphwwuh o*k|srwk￿ hvh gh wrwdoh looxvlrq prq￿ hwdluh,1 G*dxwuh sduw/
o*lqwhusu￿ hwdwlrq ghv frh￿flhqwv gdqv oh fdguh gx prg￿ hoh lqwhu0whpsruho vxssrvh
￿ hjdohphqw txh od frqglwlrq gx suhplhu ruguh vrlw ￿ hfulwh hq irqfwlrq ghv wdx{
u￿ hhov +fi1 od vhfwlrq 518,1
Sdu dloohxuv/ frpph qrxv o*dyrqv yx su￿ hf￿ hghphqw/ qrxv dyrqv uhwhqx/ srxu




￿ hvw od sduw gh pdufk￿ hg ho de d q t x hl gdqv od glvwulexwlrq gh qrxyhdx{
fu￿ hglwv/ % xq sdudp￿ hwuh uhsu￿ hvhqwdwli gh o*￿ hodvwlflw￿ h gh od ghpdqgh joredoh/ hw ￿}
xq sdudp￿ hwuh uhsu￿ hvhqwdwli gh od fdw￿ hjrulh j gh od edqtxh/ lfl vd fodvvh gh wdlooh1
Qrxv frqvlg￿ hurqv dlqvl 7 jurxshv gh edqtxhv= ohv _6 judqghv%/ ohv pr|hqqhv +oh
suhplhu g￿ hfloh kruplv ohv _6 judqghv%,/ ohv shwlwhv +ohv ghx{ suhplhuv txduwlohv
+kruplv oh suhplhu g￿ hfloh, hw ohv wu￿ hv shwlwhv +ohv ghx{ ghuqlhuv txduwlohv,1￿b
Sdu dloohxuv/ qrxv dgphwwrqv txh ohv fra xwv pdujlqdx{ rs￿ hudwrluhv shxyhqw/
vxu ghv vrxv0s￿ hulrghv frxuwhv frpph fhoohv txh qrxv dyrqv g￿ h￿qlhv srxu o*hvwl0
pdwlrq/ a hwuh dssur{lp￿ hv sdu ghv h￿hwv vs￿ hfl￿txhv lqglylgxhov f￿
￿=2f
Hq￿q/ qrxv vxssrvrqv txh ohv frh￿flhqwv g￿c￿hw y&c￿ vrqw do￿ hdwrluhv hw shx0
yhqw v*￿ hfuluh=
g￿c￿ @ g￿ .￿￿￿ hw y&c￿ @ y& .￿&￿
r￿ x ￿￿￿ hw ￿&￿ vrqw ghv yduldeohv do￿ hdwrluhv g*hvs￿ hudqfh qxooh hw dgphwwdqw xqh
pdwulfh gh yduldqfhv fryduldqfhv ￿1 Fhfl frqgxlw ￿ dx qp r g ￿ hoh grqw ohv shu0
wxuedwlrqv vrqw k￿ hw￿ hurvf￿ hgdvwltxhv/ k￿ hw￿ hurvf￿ hgdvwlflw￿ h sulvh hq frpswh gdqv od
surf￿ hgxuh g*hvwlpdwlrq xwlolv￿ hh/ ￿ d vdyrlu od p￿ hwkrgh ghv prphqwv j￿ hq￿ hudolv￿ hv1
Gh soxv/ frpswh whqx ghv fkdqjhphqwv lqvwlwxwlrqqhov tx*d frqqx oh v|vw￿ hph
edqfdluh hw ￿qdqflhu dx frxuv gh od s￿ hulrgh ￿ hwxgl￿ hh/ frpph gh od shuwh g*lq0
irupdwlrq frqvlg￿ hudeoh tx*dxudlw hqwuda ￿q￿ h oh f|olqgudjh gh o*￿ hfkdqwloorq vxu od
s￿ hulrgh 4<;304<<5/ qrxv dyrqv hq idlw glvwlqjx￿ h 6 vrxv0s￿ hulrghv= 4<;304<;6/
4<;804<;; hw 4<;<04<<51 Fhfl shuphw qrwdpphqw gh srxyrlu whqlu frpswh g*￿ hyhqwxhoohv
prgl￿fdwlrqv gh od vwuxfwxuh gh ￿qdqfhphqw ghv fu￿ hglwv1 Hq￿q/ oh prg￿ hoh hvw
hvwlp￿ h hq gl￿￿ huhqfhv suhpl￿ huhv d￿q g*￿ holplqhu ohv h￿hwv vs￿ hfl￿txhv lqglylgxhov1
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r￿ x od shuwxuedwlrq !￿| hvw k￿ hw￿ hurvf￿ hgdvwltxh1
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4<Qrxv dyrqv hvwlp￿ h fhwwh ￿ htxdwlrq sdu od p￿ hwkrgh ghv prphqwv j￿ hq￿ hudolv￿ hv1
Fhwwh p￿ hwkrgh shuphw gh whqlu frpswh vlpxowdq￿ hphqw gh o*dxwrfruu￿ hodwlrq ghv
shuwxuedwlrqv +fhooh ol￿ hh ￿ do dg l ￿ ￿ huhqfldwlrq frpph fhooh/ ￿ hyhqwxhooh/ ghv shu0
wxuedwlrqv gx prg￿ h o hl q l w l d o ,h wg ho h x uk ￿ hw￿ hurvf￿ hgdvwlflw￿ h1 O*dxwuh mxvwl￿fdwlrq
gx uhfrxuv ￿ do dp ￿ hwkrgh ghv prphqwv j￿ hq￿ hudolv￿ hv hvw o*hqgrj￿ hq￿ hlw￿ h gh fhuwdlqv
uhjuhvvhxuv gx prg￿ hoh1 Hq sduwlfxolhu/ od yduldeoh dvvrfl￿ hh dx frh￿flhqw ￿}@% lq0
frusrudqw oh wdx{ ghv fu￿ hglwv qrxyhdx{ hvw ￿ hylghpphqw hqgrj￿ hqh1 Qrxv dyrqv
uhwhqx frpph yduldeohv lqvwuxphqwdohv ohv ydohxuv uhwdug￿ hhv ghv glyhuv fra xwv
hw uhqghphqwv pr|hqv/ ￿ d o*h{fhswlrq gh fhx{ uhodwliv dx{ wlwuhv gx pdufk￿ h￿ 0
qdqflhu/ txh qrxv shqvrqv a hwuh phvxu￿ hv dyhf huuhxu +ohxu lqfoxvlrq gdqv od olvwh
ghv lqvwuxphqwv idlw vhqvleohphqw edlvvhu ohxu frh￿flhqw gdqv od u￿ hjuhvvlrq/ fi1
lqiud,/ od sduw gh pdufk￿ h/ dlqvl txh txdwuh lqglfdwulfhv ol￿ hhv ￿ d od wdlooh gh od
edqtxh +judqgh/ pr|hqqh/ shwlwh/ wu￿ hv shwlwh, 1 Sdu dloohxuv/ vxlydqw hq fhod od
p￿ hwkrgh sursrv￿ hh sdu Duhoodqr hw Erqg +4<<5, srxu ohv prg￿ hohv g|qdpltxhv/
ohv lqvwuxphqwv vrqw g￿ h￿qlv gh id￿ frq gl￿￿ huhqfl￿ hh srxu fkdtxh dqq￿ hh +l1h1 fkdtxh
lqvwuxphqw gh od olvwh su￿ hf￿ hghqwh hvw pxowlsol￿ h sdu ghv lqglfdwulfhv whpsruhoohv
uhodwlyhv ￿ d fkdtxh dqq￿ hh,1 Lo idxw qrwhu txh od vrpph ghv yduldeohv lqglfdwul0
fhv gh wdlooh ￿ hwdqw ￿ hjdoh xq/ wrxw vh sdvvh grqf frpph vl qrxv dylrqv ￿ hjdohphqw
lqfoxv ghv yduldeohv lqglfdwulfhv whpsruhoohv gdqv qrwuh hqvhpeoh g*lqvwuxphqwv1
e￿2 wit it|￿4@|￿L?t￿
Qrxv dyrqv uhwhqx od vrxv0s￿ h u l r g ho ds o x vu ￿ hfhqwh +4<;<04<<5, frpph s￿ hulrgh
gh u￿ hi￿ huhqfh/ txl hvw sdu dloohxuv fhooh r￿ x qrxv glvsrvrqv gx soxv judqg qrpeuh
g*revhuydwlrqv1 Ohv u￿ hvxowdwv gh o*hvwlpdwlrq gh o*￿ htxdwlrq +43, vxu fhwwh s￿ hulrgh
￿jxuhqw fl0ghvvrxv1
Lqv￿ huhu oh Wdeohdx 6
Ohv u￿ hvxowdwv dvvrfl￿ hv ￿ d o*hvwlpdwlrq sdu od p￿ hwkrgh ghv prphqwv j￿ hq￿ hudolv￿ hv
+JPP, prqwuhqw tx*lo qh vhpeoh sdv h{lvwhu gh frpsruwhphqw g*duelwudjh/ ￿ d
o*dfwli/ hqwuh fu￿ hglwv hw wlwuhv/ gx pdufk￿ h prq￿ hwdluh rx gx pdufk￿ h ￿qdqflhu/
sxlvtxh ohv frh￿flhqwv ￿2 hw ￿￿ vrqw qrq vljql￿fdwliv1 F*hvw grqf hq v*hqghwwdqw
vxu oh pdufk￿ hp r q ￿ hwdluh/ hq uhfrxudqw dx{ g￿ hsa rwv u￿ hpxq￿ hu￿ hv hw hq ￿ hphwwdqw ghv
wlwuhv ￿qdqflhuv/ txh ohv edqtxhv ￿qdqfhqw ohxuv qrxyhdx{ fu￿ hglwv1 Oh uhfrxuv dx
pdufk￿ h ￿qdqflhu vhpeoh soxv ￿ hohy￿ h txh fhoxl dx pdufk￿ h prq￿ hwdluh +68/8( frqwuh
53/<(,/ doruv txh oh uhfrxuv dx{ g￿ hsa rwv u￿ hpxq￿ hu￿ hv dssduda ￿w frpph oh prlqv
lpsruwdqw +4:/8(,1 Od su￿ hgrplqdqfh dssduhqwh gx uhfrxuv dx pdufk￿ h ￿qdqflhu
shxw wudgxluh od u￿ hdolvdwlrq gh o*xq ghv remhfwliv gh od u￿ hiruph edqfdluh gh 4<;7/
ylvdqw ￿ d %pdufk￿ hlvhu% ohv frpsruwhphqwv edqfdluhv1 Gh idlw/ lo dssduda ￿w txh od
sduw ghv wlwuhv gdqv ohv elodqv edqfdluhv d vljql￿fdwlyhphqw dxjphqw￿ h dx frxuv gh
fhwwh s￿ hulrgh/ sxlvtx*hooh hvw sdvv￿ hh/ ￿ d o*dfwli/ gh ;( hq 4<;< ￿ d 49( hq 4<<5 hw dx
sdvvli/ gh 48( ￿ d 5:( vxu od pa hph s￿ hulrgh1 Wrxwhirlv/ lo uhvwh txh gdqv oh fdguh gh
o*lqwhusu￿ hwdwlrq lqwhu0whpsruhooh gx frpsruwhphqw g*rswlplvdwlrq gh od edqtxh/
od sduw ghv uhvvrxufhv frxuwhv +rewhqxhv vxu oh pdufk￿ hp r q ￿ hwdluh, hvw d sulrul
53vrxv0hvwlp￿ hh> doruv txh fhooh ghv uhvvrxufhv orqjxhv +rewhqxhv vxu oh pdufk￿ h
￿qdqflhu, hvw vxu0hvwlp￿ hh1 Dlqvl/ od kl￿ hudufklh ghv frh￿flhqwv hvwlp￿ hv shxw
grqqhu xqh lpdjh wurpshxvh gh od kl￿ hudufklh u￿ hhooh ghv vrxufhv gh ￿qdqfhphqw1
Sdu dloohxuv/ rq shxw frqvwdwhu txh od vrpph ghv frh￿flhqwv gh ￿qdqfhphqw hvw
￿ hjdoh ￿ d 31:7/ ydohxu vhqvleohphqw lqi￿ hulhxuh ￿ d 4/ fh txl hvw sduidlwhphqw frk￿ huhqw
dyhf o* lqwhusu￿ hwdwlrq lqwhu0whpsruhooh gh qrwuh prg￿ hoh1
Qrv hvwlpdwlrqv qrxv shuphwwhqw￿ hjdohphqw gh fdofxohu srxu fkdtxh edqtxh/
￿ d sduwlu ghv frh￿flhqwv hvwlp￿ hv ￿}@%/ xqh hvwlpdwlrqgh o*￿ hodvwlflw￿ h %￿ @ %@+￿}=￿￿
￿,
gh od ghpdqgh gh fu￿ hglw txl v*dguhvvh ￿ d hooh1 Fhv ￿ hodvwlflw￿ hv suhqqhqw ghv
ydohxuv sodxvleohv sxlvtxh ohxu pr|hqqh2￿ v*￿ hwdeolw ￿ d 03165/ dyhf xqh yduldelolw￿ h
udlvrqqdeoh +o*￿ hfduw0w|sh hvw ￿ hjdo ￿ d 3144/ oh plqlpxp hvw gh 03139 hw oh pd{lpxp
gh 03193,1 Fhwwh ￿ hodvwlflw￿ h/ frpsulvh gdqv o*lqwhuydooh ghv ￿ hodvwlflw￿ hv hvwlp￿ hhv
sdu Fkdxyhdx hw Vdlgdqh +4<<4, srxu ohv fu￿ hglwv ￿ d o*kdelwdw hw ohv fu￿ hglwv gh
wu￿ hvruhulh dx{ p￿ hqdjhv +￿ hjdohv ￿ d 0518 hw 051; uhvshfwlyhphqw,/ hw srxu ohv fu￿ hglwv
gh wu￿ hvruhulh dx{ hqwuhsulvhv +￿ hjdoh ￿ d 0315,/ hvw dvvh} surfkh gh fhwwh ghuql￿ huh1
Fhfl q*hvw jx￿ huh vxusuhqdqw gdqv od phvxuh r￿ x ohv fu￿ hglwv gh wu￿ hvruhulh dx{ hq0
wuhsulvhv uhsu￿ hvhqwhqw soxv gh od prlwl￿ h gx wrwdo ghv qrxyhdx{ fu￿ hglwv +93( hq
pr|hqqh vxu od s￿ hulrgh 4<;<04<<5/ fi1 Edxpho +4<<:,,1
Xq dxwuh u￿ hvxowdw lpsruwdqw hvw txh fhwwh ￿ hodvwlflw￿ h fura ￿w/ hq ydohxu devroxh/
dyhf od wdlooh gh od edqtxh1 Hq idlw/ o*lq￿xhqfh gh od wdlooh gh od edqtxh vxu
o*￿ hodvwlflw￿ h gh od ghpdqgh txl oxl hvw dguhvv￿ hh phw hq mhx ghx{ h￿hwv gh vhqv
rssrv￿ hv=
0 g*xqh sduw/ frpph oh prqwuhqw ohv hvwlpdwlrqv/ od ydohxu gh 4@￿}/g r q wr qd
glw tx*hooh srxydlw qrwdpphqw uhqguh frpswh gx w|sh gh folhqw￿ hoh gh od edqtxh/
dxjphqwh oruvtxh od wdlooh ghv edqtxhv fura ￿w1 Rq frqvlg￿ huh j￿ hq￿ hudohphqw txh ohv
judqghv hqwuhsulvhv vrqw soxv vxvfhswleohv g*dyrlu dff￿ hv dx{ pdufk￿ hv ￿qdqflhuv
txh ohv shwlwhv/ gdydqwdjh frqwudlqwhv sdu oh fu￿ hglw edqfdluh +fi1 sdu h{hpsoh
Rolqhu hw Uxghexvfk +4<<9,,1 Hoohv shxyhqw grqf soxv idflohphqw vh uhsruwhu vxu
fhv pdufk￿ hv hq fdv gh kdxvvh gx fra xw gx fu￿ hglw / fh txl vh wudgxlw sdu xqh soxv
iruwh ￿ hodvwlflw￿ h gh ohxu ghpdqgh gh fu￿ hglwv +fi1 Glhwvfk +4<;;,, 1 Od uhodwlrq
srvlwlyh hqwuh od wdlooh gh od edqtxh hw o*￿ hodvwlflw￿ h gh od ghpdqgh gh fu￿ hglwv
txl oxl hvw dguhvv￿ hh v*h{soltxh doruv vl o*rq dgphw txh od folhqw￿ hoh ghv judqghv
edqtxhv frpsruwh gdydqwdjh gh judqghv hqwuhsulvhv txh fhooh ghv shwlwhv122
0 g*dxwuh sduw/ o*￿ hodvwlflw￿ h gh od ghpdqgh txl v*dguhvvh ￿ d fkdtxh edqtxh ydulh
hq irqfwlrq lqyhuvh gh vd sduw gh pdufk￿ h/ o*h￿hw gh uhsruw gh folhqw￿ hoh￿ hyrtx￿ h soxv
kdxw +fi1 oh sdudjudskh 51516, mrxdqw soxv iruwhphqw srxu ohv shwlwhv edqtxhv1
Dx wrwdo/ vhorq qrv hvwlpdwlrqv/ o*h￿hw ol￿ h￿ d od frqfxuuhqfh hqwuh edqtxhv vxu
oh pdufk￿ hg xf u ￿ hglw hvw grplq￿ h sdu fhoxl ol￿ h￿ d od frqfxuuhqfh hqwuh ohv w|shv gh
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54￿qdqfhphqw +fu￿ hglw rx ￿qdqfhphqwv gh pdufk￿ h, r￿huwv dx{ djhqwv1 Dlqvl/ od
ghpdqgh gh fu￿ hglw txl v*dguhvvh dx{ judqghv edqtxhv dssduda ￿w soxv vhqvleoh dx{
￿xfwxdwlrqv gh vrq wdx{ txh fhooh dguhvv￿ hh dx{ shwlwhv edqtxhv1 Fh u￿ hvxowdw hvw
frk￿ huhqw dyhf o*revhuydwlrq hpslultxh gh od edlvvh uhodwlyh gh od sduw pr|hqqh
ghv fu￿ hglwv gdqv o*dfwli ghv soxv judqghv edqtxhv +04/5( srxu ohv 6 judqghv/
06( srxu ohv dxwuhv judqghv/ hqwuh 4<;< hw 4<<5, edlvvh txl v*rssrvh ￿ dx q h
dxjphqwdwlrq uhodwlyh gh fhwwh sduw srxu ohv soxv shwlwhv +.3/7( srxu ohv shwlwhv
edqtxhv,/ doruv pa hph txh o*rq qh shxw revhuyhu gh glyhujhqfh vljql￿fdwlyh gdqv
o*￿ hyroxwlrq gh ohxuv wdx{ txl furlvvhqw wrxv ￿ d shx su￿ hv gh pdql￿ huh lghqwltxh
+uhvshfwlyhphqw gh .4/;(/ .4/:( hw .4/<(,2￿1
Hq￿q/ gx srlqw gh yxh ￿ hfrqrp￿ hwultxh/ od frpsdudlvrq ghv hvwlpdwlrqv gh
u￿ hi￿ huhqfh +frorqqh 4, dyhf fhoohv rewhqxhv wrxw g*derug hq lqfoxdqw ohv wdx{
uhodwliv dx{ wlwuhv gx pdufk￿ h ￿qdqflhu gdqv od olvwh ghv lqvwuxphqwv frpph
dyhf fhoohv ghv PFR/ hq qlyhdx/ frq￿uph od shuwlqhqfh ghv k|srwk￿ hvhv vwdwlv0
wltxhv uhwhqxhv1 Dlqvl/ o*lqwurgxfwlrq gx fra xw hw gx uhqghphqw ghv wlwuhv gx
pdufk￿ h ￿qdqflhu gdqv od olvwh ghv lqvwuxphqwv frqgxlw ￿ d xqh vwdwlvwltxh gh
Vdujdq vxs￿ hulhxuh dx vhxlo wk￿ hrultxh g*dffhswdwlrq gh o*h{rj￿ hq￿ hlw￿ h ghv lqvwux0
phqwv/ frq￿updqw qrwuh lqwxlwlrq txh fhv yduldeohv vrqw phvxu￿ hhv dyhf huuhxu1
Gh idlw/ oh frh￿flhqw dvvrfl￿ hd xf r a xw ghv wlwuhv gx pdufk￿ h ￿qdqflhu dssduda ￿w
vhqvleohphqw soxv idleoh gdqv fh fdv/ hw o*rq shxw sdu dloohxuv revhuyhu xqh
vruwh gh frpshqvdwlrq txl frqgxlw oh frh￿flhqw uhodwli ￿ d o*duelwudjh dyhf ohv
wlwuhv gx pdufk￿ h lqwhuedqfdluh ￿ d ghyhqlu wu￿ hv iruwhphqw srvlwli1 Xqh irlv hqfruh/
fh u￿ hvxowdw dssduda ￿w shx vdwlvidlvdqw sdu udssruw ￿ d od orjltxh gx prg￿ hoh1 Gh
soxv/ ohv hvwlpdwlrqv ghv sdudp￿ hwuhv fdudfw￿ hulvdqw o*￿ hodvwlflw￿ h gh od ghpdqgh txl
v*dguhvvh dx{ edqtxhv vrqw shx vdwlvidlvdqwv1
Gh pa hph/ ohv hvwlpdwlrqv ghv PFR vxu oh prg￿ hoh ￿ hfulw hq qlyhdx irqw
dssduda ￿wuh ghv gl￿￿ huhqfhv vljql￿fdwlyhv dyhf fhoohv rewhqxhv sdu od p￿ hwkrgh
ghv prphqwv j￿ hq￿ hudolv￿ hv/ srxu ohv frh￿flhqwv uhodwliv dx{ wlwuhv gx pdufk￿ h
prq￿ hwdluh hw gx pdufk￿ h ￿qdqflhu1 Lfl hqfruh/ rq shxw g￿ hfhohu o*lpsdfw ghv sured0
eohv huuhxuv gh phvxuh vxu oh uhqghphqw hw oh fra xw ghv wlwuhv gx pdufk￿ h ￿qdqflhu/
frpph o*h{lvwhqfh g*xqh fruu￿ hodwlrq gh fhv yduldeohv dyhf ohv h￿hwv vs￿ hfl￿txhv
lqglylgxhov1 Rq revhuyh g*dloohxuv ￿ hjdohphqw xq eldlv q￿ hjdwli vxu ohv frh￿flhqwv
uhodwliv dx{ ￿ hodvwlflw￿ hv1
Hq￿q/ rq shxw uhpdutxhu txh ohv hvwlpdwlrqv vxu o*￿ hfkdqwloorq f|olqgu￿ hv r q w
wu￿ hv shx gl￿￿ huhqwhv gh fhoohv rewhqxhv vxu o*￿ hfkdqwloorq qrq f|olqgu￿ h> fh txl
frq￿uph qrwuh vhqwlphqw d sulrul txdqw ￿ d o*devhqfh gh eldlv gh f|olqgudjh gdqv
qrv hvwlpdwlrqv1
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Lo qrxv d sdux lqw￿ huhvvdqw gh uhjdughu vl oh frqvwdw txl ylhqw g*a hwuh idlw vxu oh
prgh gh ￿qdqfhphqw ghv qrxyhdx{ fu￿ hglwv sdu ohv edqtxhv ydxw ￿ hjdohphqw srxu
ohv s￿ hulrghv dqw￿ hulhxuhv ￿ d fhooh dqdo|v￿ hh fl0ghvvxv1 Srxu fhwwh udlvrq/ qrxv dyrqv
hvwlp￿ ho hp r g ￿ hoh su￿ hf￿ hghqw vxu ghx{ dxwuhv ￿ hfkdqwloorqv/ uhodwliv uhvshfwlyhphqw
dx{ s￿ hulrghv 4<;304<;6 hw 4<;804<;; +fi1 oh wdeohdx fl0ghvvrxv,1
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Ohv u￿ hvxowdwv rewhqxv srxu od s￿ hulrgh 4<;304<;6 frqgxlvhqw ￿ d ghv hvwlpdwlrqv
txl lqgltxhqw txh od sduw ghv qrxyhdx{ fu￿ hglwv ￿qdqf￿ hv sdu uhfrxuv dx{ g￿ hsa rwv
u￿ hpxq￿ hu￿ hv ￿ hwdlw ehdxfrxs soxv iruwh dx frxuv gh fhwwh s￿ hulrgh 4<;304<;6 tx*hooh
qh o*d ￿ hw￿ h dx frxuv gh od s￿ hulrgh 4<;<04<<51 Fhfl uhmrlqw hq sduwlh oh frqvwdw
h￿hfwx￿ h sdu Erxwloolhu hw G￿ hudqj￿ huh +4<<5, vxu o*lq￿xhqfh gx udwlr g￿ hsa rwv2wrwdo
ghv uhvvrxufhv gdqv od ￿{dwlrq gx wdx{ g￿ helwhxu ghv edqtxhv1 D o*lqyhuvh/ oh
uhfrxuv dx pdufk￿ h ￿qdqflhu vhpeoh dyrlu ￿ hw￿ h vxu fhwwh s￿ hulrgh ehdxfrxs prlqv
lpsruwdqw txh vxu od s￿ hulrgh u￿ hfhqwh> revhuydwlrq txl/ qrxv o*dyrqv glw/ shxw
fruuhvsrqguh dx sk￿ hqrp￿ hqh gh %pdufk￿ hlvdwlrq% ghv frpsruwhphqwv edqfdluhv
￿ d sduwlu gh 4<;71 Gh idlw/ od sduw ghv wlwuhv ￿qdqflhuv gdqv oh sdvvli edqfdluh/
txl ￿ hwdlw gh 5/7( hq 4<;3/ hvw sdvv￿ hh ￿ d 8/:( hq 4<;6/ ￿ d 47/;( hq 4<;< hw ￿ d
5:( hq 4<<51 Gdqv oh pa hph whpsv/ od sduw ghv g￿ hsa rwv u￿ hpxq￿ hu￿ hv hvw sdvv￿ hh gh
58/4( hq 4<;3 ￿ d 47/<( hq 4<<51
Ohv u￿ hvxowdwv rewhqxv srxu od s￿ hulrgh 4<;804<;; vrqw lqwhup￿ hgldluhv1 V*lov
frq￿uphqw od glplqxwlrq gh od sduw ghv g￿ hsa rwv u￿ hpxq￿ hu￿ hv gdqv oh ￿qdqfhphqw
ghv fu￿ hglwv qrxyhdx{/ lov q*lqgltxhqw sdv gh uhfrxuv lpsruwdqw dx pdufk￿ h￿ 0
qdqflhu sxlvtxh ohv frh￿flhqwv dvvrfl￿ hv dx fra xw hw dx uhqghphqw ghv wlwuhv gx
pdufk￿ h ￿qdqflhu dssdudlvvhqw qrq vljql￿fdwlyhphqw gl￿￿ huhqwv gh }￿ hur1 Xqh h{0
solfdwlrq srvvleoh gh fh u￿ hvxowdw hvw txh od u￿ hiruph gh 4<;7 q*dlw sdv hx g*h￿hw
lpp￿ hgldw hw txh vxssrvhu od frqvwdqfh ghv frpsruwhphqwv vxu od s￿ hulrgh 4<;80
4<;; hvw xqh k|srwk￿ hvh txl qh fruuhvsrqg sdv dx{ ￿ hyroxwlrqv h￿hfwlyhv ghv frp0
sruwhphqwv/ frqgxlvdqw dlqvl ￿ d ghv hvwlpdwlrqv eldlv￿ hhv1 Gh idlw/ oh frh￿flhqw
dvvrfl￿ h dx uhqghphqw ghv wlwuhv gx pdufk￿ h prq￿ hwdluh dssduda ￿w lfl vljql￿fdwli hw
fh u￿ hvxowdw hvw dvvh} gl￿floh ￿ d lqwhusu￿ hwhu gdqv oh fdguh gh qrwuh uhsu￿ hvhqwdwlrq
gh o*duelwudjh hqwuh dfwliv +lo shxw q￿ hdqprlqv v*h{soltxhu vl o*rq dgphw txh fhwwh
s￿ hulrgh d ￿ hw￿ h pdutx￿ hh sdu xqh lqwhqvl￿fdwlrq gx uhfrxuv ghv hqwuhsulvhv ￿ dg h v
prghv gh ￿qdqfhphqwv/ lfl ￿ d frxuw whuph/ gh pdufk￿ h/ dowhuqdwliv dx fu￿ hglw edq0
fdluh,1
Ohv u￿ hvxowdwv txl su￿ hf￿ hghqw qrxv rqw shuplv gh phwwuh hq￿ hylghqfh od uhodwlrq
h{lvwdqw hqwuh oh wdx{ ghv fu￿ hglwv sudwltx￿ h sdu ohv edqtxhv hw ohv fra xwv ghv
uhvvrxufhv +ohv wdx{ gh u￿ hi￿ huhqfh, ￿ d ohyhu srxu ￿qdqfhu fhv fu￿ hglwv1 D￿q g*￿ hydoxhu
o*lpsdfw g*xq fkdqjhphqw gx wdx{ gluhfwhxu gh od Edqtxh gh Iudqfh vxu oh wdx{
ghv fu￿ hglwv glvwulex￿ hv/ lo qrxv idxw grqf pdlqwhqdqw ￿ hwxglhu ohv uhodwlrqv hqwuh
fh wdx{ gluhfwhxu hw ohv wdx{ gh u￿ hi￿ huhqfh1
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O*￿ hydoxdwlrq gh fhwwh txdqwlw￿ h vxssrvh gh glvsrvhu/ rxwuh ohv frh￿flhqwv
gh ￿qdqfhphqw hvwlp￿ hv ￿ d sduwlu gh o*￿ htxdwlrq su￿ hf￿ hghqwh/ g*hvwlpdwlrqv ghv
sdudp￿ hwuhv d￿ @ Cwghs@Cwegi/ d2 @ Cwprq@Cwegi hw d￿ @ Cwilq@Cweg i uholdqw
ohv wdx{ gh u￿ hi￿ huhqfh dx wdx{ gluhfwhxu gh od Edqtxh gh Iudqfh1
Srxu rewhqlu fhv hvwlpdwlrqv/ qrxv dyrqv u￿ hjuhvv￿ h fhv wdx{ gh u￿ hi￿ huhqfh vxu
oh wdx{ gluhfwhxu gh od Edqtxh gh Iudqfh ￿ d sduwlu gh grqq￿ hhv wulphvwulhoohv
frxyudqw od s￿ hulrgh 4<:;04<<51 Ohv u￿ hvxowdwv gh fhv u￿ hjuhvvlrqv vrqw su￿ hvhqw￿ hv
gdqv oh wdeohdx vxlydqw=
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Rqfrqvwdwh/ frpph rqsrxydlw v*| dwwhqguh/ txh oh wdx{ gx pdufk￿ h prq￿ hwdluh
hvw wu￿ hv iruwhphqw lqgh{￿ h vxu oh wdx{ gluhfwhxu gh od Edqtxh gh Iudqfh + d2 @
3=<53 ,/ o*lqgh{dwlrq ghv ghx{ dxwuhv wdx{ ￿ hwdqw prlqv pdutx￿ hh/ vxuwrxw srxu
fh txl frqfhuqh oh wdx{ ghv g￿ hsa rwv +d￿ @3 =:;< / d￿ @3 =443,1
D sduwlu ghv hvwlpdwlrqv su￿ hf￿ hghqwhv ghv frh￿flhqwv gh ￿qdqfhphqw/ rq
rewlhqw doruv xqh ￿ hydoxdwlrq gh o*lpsdfw g*xqh prgl￿fdwlrq gx wdx{ gluhfwhxu gh
od Edqtxh gh Iudqfh￿ hjdoh/ srxu od s￿ hulrgh 4<;<04<<5/ ￿ d 317<51 Xqh prgl￿fdwlrq
g*xq srlqw gx wdx{ gluhfwhxu vh u￿ hshufxwhudlw srxu prlwl￿ h hqylurq vxu oh wdx{ ghv
fu￿ hglwv qrxyhdx{2e= Fh u￿ hvxowdw hvw wu￿ hv surfkh gh fhoxl rewhqx sdu V}|pf}dn
+4<;:, sdu h{hpsoh srxu ohtxho wrxwh edlvvh gh 4 srlqw gx wdx{ gluhfwhxu vh
vhudlw wudgxlw hq pr|hqqh vxu od s￿ hulrgh ;40;7 sdu xqh glplqxwlrq gh 3189
srlqw gx wdx{ gh edvh edqfdluh2D1
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Ohv hvwlpdwlrqv gh qrwuh prg￿ hoh/ u￿ hdolv￿ hhv vxu glyhuvhv vrxv0s￿ hulrghv/ vhpeohqw
ydolghu o*lqwhusu￿ hwdwlrq gh od uhodwlrq hqwuh wdx{ gx fu￿ hglw hw wdx{ gh pdufk￿ h
hq whuph gh _idfwxudwlrq gx fra xw ghv uhvvrxufhv edqfdluhv%1 Hoohv mxvwl￿hqw hq
sduwlfxolhu o*k|srwk￿ hvh g*h{lvwhqfh g*xqh vwuxfwxuh gh ￿qdqfhphqw hw gh uh￿0
qdqfhphqw ghv fu￿ hglwv qrxyhdx{1 Gh id￿ frq soxv su￿ hflvh/ qrv hvwlpdwlrqv vxu od
vrxv0s￿ hulrgh od soxv u￿ hfhqwh +4<;<04<<5, vxjj￿ huhqw txh srxu ￿qdqfhu ohxuv qrx0
yhdx{ fu￿ hglwv/ ohv edqtxhv rqw idlw dssho/ sdu ruguh g￿ hfurlvvdqw g*lpsruwdqfh/
dx pdufk￿ h ￿qdqflhu/ dx pdufk￿ h prq￿ hwdluh hw dx{ g￿ hsa rwv u￿ hpxq￿ hu￿ hv1 Wrxwh0
irlv/ fhwwh kl￿ hudufklh shxw qh sdv fruuhvsrqguh vwulfwhphqw dx{ frpsruwhphqwv
h￿hfwliv frpswh whqx gx idlw txh oh uh￿qdqfhphqw lqgxlw xqh vrxv0hvwlpdwlrq
gh od sduw ghv uhvvrxufhv frxuwhv hw xqh vxuhvwlpdwlrq gh fhooh ghv uhvvrxufhv
orqjxhv1 Ohv hvwlpdwlrqv vxu ghx{ dxwuhv vrxv0s￿ hulrghv +4<;304<;6 hw 4<;804<;;,
vxjj￿ huhqw sdu dloohxuv txh od sduw ghv uhvvrxufhv gh pdufk￿ h gdqv oh ￿qdqfhphqw
ghv qrxyhdx{ fu￿ hglwv d dxjphqw￿ hd xg ￿ hwulphqw gh od sduw ghv g￿ hsa rwv1
Sdu dloohxuv/ o*k|srwk￿ hvh gh frqfxuuhqfh prqrsrolvwltxh whooh txh qrxv o*dyrqv
vs￿ hfl￿￿ hh q*hvw sdv uhmhw￿ hh1 Ohv ￿ hodvwlflw￿ hv hvwlp￿ hhv dxjphqwhqw dyhf od wdlooh gh
od edqtxh> fh txh qrxv lqwhusu￿ hwrqv lfl hq frqvlg￿ hudqw txh o*h￿hw gh od frqfxu0
uhqfh hqwuh ohv w|shv gh ￿qdqfhphqw +fu￿ hglw rx ￿qdqfhphqwv gh pdufk￿ h, r￿huwv
dx{ djhqwv grplqh o*h￿hw ol￿ h￿ d od frqfxuuhqfh hqwuh edqtxhv vxu oh pdufk￿ hg x
fu￿ hglw1
Hq￿q/ srxu fh txl hvw gh o*lpsdfw gh od srolwltxh prq￿ hwdluh/ qrxv uhwurxyrqv/
￿ d sduwlu ghv hvwlpdwlrqv gh qrwuh prg￿ hoh/ xqh frqfoxvlrq yrlvlqh gh fhooh rewhqxh
gdqv ghv wudydx{ dqw￿ hulhxuv= xqh prgl￿fdwlrq g*xq srlqw gx wdx{ gluhfwhxu gh
od srolwltxh prq￿ hwdluh vh u￿ hshufxwhudlw lpp￿ hgldwhphqw srxu hqylurq od prlwl￿ h
vxu oh wdx{ ghv fu￿ hglwv qrxyhdx{1
58S+ ￿ iu￿ ihi?Uit￿
DGDU ]1/ W1 DJPRQ hw \1H1 RUJOHU +4<:8, _Rxwsxw pl{ dqg mrlqw0
qhvv lq surgxfwlrq lq wkh edqnlqj ￿up%/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/
yro1 :/ ss1 56805761
DUWXV S1 +4<<7, _Uhfxo gh od glvwulexwlrq gh fu￿ hglw = h￿hw gh ghpdqgh
rx h￿hw g*r￿uh B%/ Grfxphqw gh Wudydlo Q￿ 4<<70372W/ Fdlvvh ghv G￿ hsa rwv hw
Frqvljqdwlrqv1
DUWXV S1 +4<<9, _Oh frpsruwhphqw ghv edqtxhv idfh ￿ d ghv iruwhv prg0
l￿fdwlrqv ghv ￿x{ g*￿ hsdujqh hw gh ￿qdqfhphqw%/ Uhyxh Hfrqrpltxh/ yro1 7:/
Q￿ 6/ ss1 :4<0:5;1
EDOWHQVSHUJHU S1 +4<;3, _Dowhuqdwlyh dssurdfkhv wr wkh wkhru| ri
wkh edqnlqj ￿up%/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ yro1 9/ Q￿ 41
EDQTXH GH IUDQFH +4<;<0<3,/ Exoohwlq Wulphvwulho/ Q￿ :61
EDQTXH GH IUDQFH +4<<3,/ Vwdwlvwltxhv Prq￿ hwdluhv hw Ilqdqfl￿ huhv
Dqqxhoohv/ froohfwlrq Vwdwlvwltxhv1
EDQTXH GH IUDQFH +4<<6,/ Exoohwlq Wulphvwulho/ Q￿ ;;1
EDXPHO O1 +4<<:, _Ohv fu￿ hglwv qrxyhdx{ plv hq sodfh sdu ohv edqtxhv
DIE gh 4<:; ￿ d 4<<51 Xqh hydoxdwlrq ghv prqwdqwv hw ghv gxu￿ hhv lqlwldohv%/
Exoohwlq gh od Edqtxh gh Iudqfh/ Q￿ 73/ ss1 43404481
EHOODQGR U1 hw D1 ODYLJQH +4<<5, _Wdx{ g*lqw￿ hua hw g￿ helwhxuv hw
fu￿ hglwhxuv hq Hxursh1 Xqh dssurfkh hq whuph gh fdxvdolw￿ h%/ Uhyxh Hfrqrpltxh/
yro1 76/ Q￿ 5/ ss1 6;607371
EHOODQGR U1 hw M1S1 SROOLQ +4<<9, _Oh fdqdo gx fu￿ hglw hq Iudqfh
ghsxlv od g￿ hu￿ hjohphqwdwlrq ￿qdqfl￿ huh = txhotxhv whvwv h{sorudwrluhv%/ Uhyxh
Hfrqrpltxh/ yro1 7:/ Q￿ 6/ ss1 :640:751
EHQVDLG E1 hw D1 gh SDOPD +4<<8, _Srolwltxh prq￿ hwdluh hw frqfxu0
uhqfh edqfdluh%/ Dqqdohv g*Hfrqrplh hw gh Vwdwlvwltxh/ Q￿ 73/ ss1 49404:91
EHUQDQNH E1V1 hw D1V1 EOLQGHU +4<;;, _Fuhglw/ Prqh| dqg Dj0
juhjdwh Ghpdqg%/ Dphulfdq Hfrqrplf Uhylhz/ yro1:;/ Q￿ 5/ ss1768076<1
EHUQDQNH E1V1 hw F1V ORZQ +4<<4, _Wkh Fuhglw Fuxqfk%/ Eurrn0
lqjv Sdshuv rq Hfrqrplf Dfwlylw|/ Q￿ 5/ ss1538057:1
ERXWLOOLHU P1 hw V1 GHUDQJHUH +4<<5, _Oh wdx{ gx fu￿ hglw
dffrug￿ h dx{ hqwuhsulvhv iudq￿ fdlvhv = fra xwv rs￿ hudwrluhv ghv edqtxhv hw sulph gh
ulvtxh gh g￿ hidxw%/ Uhyxh Hfrqrpltxh/ yro1 76/ Q￿ 5/ ss1 69606;41
F K D X Y H D XW 1h wG 1V D L G D Q H+4<<4, _Oh srxyrlu ghv edqtxhv vxu
oh pdufk￿ hg xf u ￿ hglw = hvvdl gh frpsdudlvrq lqwhuqdwlrqdoh%/ Revhuydwlrqv hw
Gldjqrvwlfv Hfrqrpltxhv/ Q￿ 68/ ss146804991
59GHVTXLOEHW M1E1 hw M1S1 SROOLQ +4<<8, _Wdx{ gh pdufk￿ hh wf r a xw
gx fu￿ hglw gdqv xqh￿ hfrqrplh sduwlhoohphqw g￿ hvlqwhup￿ hgl￿ hh%/ Uhyxh Hfrqrpltxh/
yro1 79/ Q￿ 5/ ss1 5;606331
GLHWVFK P1 +4<;;, _Hodvwlflw￿ h gh od ghpdqgh gh fu￿ hglw hw wdlooh ghv
hqwuhsulvhv%/ Plphr/ Lqvwlwxw g*Hwxghv Srolwltxhv/ Vwudverxuj1
GLHWVFK P1 +4<<5, _Txho prg￿ hoh gh frqfxuuhqfh gdqv o*lqgxvwulh edq0
fdluh B%/ Uhyxh Hfrqrpltxh/ yro1 76/ Q￿ 5/ ss1 55<05931
GXSX\ P1/ G1 GXUDQG/ hw P1 VDVVHQRX +4<<7, _Lqvwuxphqwv
gh srolwltxh prq￿ hwdluh hw vwuxfwxuhv gh elodq edqfdluh%/ grfxphqw gh wudydlo Q￿
4<<50482H/ Fdlvvh ghv G￿ hsa rwv hw Frqvljqdwlrqv1
HO\DVDQL H1/ N1M1 NRSHFN\ hw G1 Ydq KRRVH +4<<8, _Frvwv
ri dgmxvwphqw/ sruwirolr vhsdudwlrq dqg wkh g|qdplf ehkdylru ri edqn ordqv dqg
ghsrvlwv%/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/ yro1 5:/ Q￿ 7/ ss1 <8:0<:71
JULPDXG D1 hw M1F1 URFKHW +4<<7, _O*dssruw gx prg￿ hoh gh frq0
fxuuhqfh prqrsrolvwltxh ￿ d o*￿ hfrqrplh edqfdluh%/ Uhyxh Hfrqrpltxh/ yro1 78/
Q￿ 6/ ss1 :480:581
LZDWD J1 +4<:7, _Phdvxuhphqw ri frqmhfwxudo yduldwlrqv lq roljrsro|%/
Hfrqrphwulfd/ yro1 75/ Q￿ 81
NOHLQ P1D1 +4<:4, _D wkhru| ri wkh edqnlqj ￿up%/ Mrxuqdo ri Prqh|/
Fuhglw dqg Edqnlqj/ yro1 6/ ss1 538054;1
NDVK\DS D1N1 hw M1F1 VWHLQ +4<<8, _Wkh lpsdfw ri prqhwdu| sro0
lf| rq edqn edodqfh vkhhwv%/ Fduqhjlh0Urfkhvwhu Frqihuhqfh Vhulhv rq Sxeolf
Srolf|/ yro1 75/ ss1 48404<81
NDVK\DS D1N1 hw M1F1 VWHLQ +4<<:, _Zkdw gr d ploolrq edqnv kdyh
wr vd| derxw wkh wudqvplvvlrq ri prqhwdu| srolf|B%/ Zrunlqj Sdshu Q￿ 9389/
QEHU1
PDUWLQ F1 hw I1 URVHQZDOG +4<<9, _Oh pdufk￿ h ghv fhuwl￿fdwv
gh g￿ hsa rwv1 Hfduwv gh wdx{ ￿ do * ￿ hplvvlrq = o*lq￿xhqfh gh od uhodwlrq ￿ hphwwhxuv0
vrxvfulswhxuv lqlwldx{%/ QHU 6:/ Edqtxh gh Iudqfh1
PRO\QHX[ S1/ G1P1 OOR\G0ZLOOLDPV hw M1 WKRUQWRQ
+4<<7, _Frpshwlyh frqglwlrqv lq Hxurshdq edqnlqj_ Mrxuqdo ri Edqnlqj dqg
Ilqdqfh/ yro1 4;/ Q￿ 6/ ss1 778078<1
ROLQHU V1G1 hw J1G1UXGHEXVFK +4<<9, %Prqhwdu| srolf| dqg
fuhglw frqglwlrqv= hylghqfh iurp wkh frpsrvlwlrq ri h{whuqdo ￿qdqfh= frpphq0
w%/ Dphulfdq Hfrqrplf Uhylhz/ yro1 ;9/ Q￿ 4/ ss1 633063<1
SDTXLHU R1 +4<<7, _Ohv h￿hwv gh od srolwltxh prq￿ hwdluh sdvvhqw0lov sdu
oh fu￿ hglw B%/ Uhyxh iudq￿ fdlvh g*￿ hfrqrplh/ <+5,/ sulqwhpsv/ ss1 :404371
UDPH\ Y1 +4<<6, _Krz lpsruwdqw lv wkh fuhglw fkdqqho lq wkh wudqvlwlrq
ri prqhwdu| srolf|B%/ Zrunlqj sdshu Q￿ 75;8/ QEHU1
URFKHW M1F1 +4<<5, _Frqfxuuhqfh lpsduidlwh hw vwudw￿ hjlh edqfdluh%/
Uhyxh Hfrqrpltxh/ yro1 76/ Q￿ 5/ ss1 59405:81
5:URVHQZDOG I1 +4<<8, _O*lq￿xhqfh gh od vsk￿ huh ￿qdqfl￿ huh vxu od vsk￿ huh
u￿ hhooh= ohv fdqdx{ gx fu￿ hglw%/ Exoohwlq gh od Edqtxh gh Iudqfh/ 4eo wulphvwuh/
ss43804541
URVHQZDOG I1 +4<<9, _O*lq￿xhqfh ghv prqwdqwv ￿ hplv vxu oh wdx{ ghv
fhuwl￿fdwv gh g￿ hsa rwv%/ QHU 6</ Edqtxh gh Iudqfh/ ￿ ds d u d a lwuh gdqv Dqqdohv
g*Hfrqrplh hw gh Vwdwlvwltxh1
VDQWRPHUR D1P1 +4<;7, _Prgholqj wkh edqnlqj ￿up%/ Mrxuqdo ri
Prqh|/ Fuhglw dqg Edqnlqj/ yro 49/ Q￿ 7/ ss1 8:909351
V]\PF]DN S1 +4<;:, _Wdx{ g*lqw￿ hua hw hw v|vw￿ hph edqfdluh%/ Hfrqrplh
hw Su￿ hylvlrq/ Q￿ ::/ ss1 606<1
5;Wdeohdx 4 = Pr|hqqhv hw ￿ hfduwv0w|shv ghv yduldeohv2S1
u￿| u2| u￿| v￿| v2| v￿| ￿|
2. Qrpeuh gh
edqtxhv
4<;3 4414 4314 4813 <1: <17 461: 431; 85
417 417 61; 416 418 713 0
4<;4 451: 4516 4917 4416 441< 4719 4515 85
413 513 618 41: 41; 518 0
4<;5 4519 4419 4:13 4414 431< 4815 ;19 85
414 419 618 415 418 51: 0
4<;6 4419 <1: 4:17 <1< ;1; 461: 4318 85
41: 416 719 413 415 51: 0
4<;8 431< <14 481; ;15 ;19 4515 913 87
415 413 715 415 413 514 0
4<;9 4315 :1; 4813 91< :15 4314 717 87
415 415 719 415 415 514 0
4<;: <1; :15 4818 917 91< 431: 613 87
414 413 814 413 413 51: 0
4<;; <18 :17 4618 916 :15 <1< 615 87
31; 31< 715 31< 413 51; 0
4<;< <1; ;1< 461; 91; ;1< 431: 518 ;4
413 417 71: 41< 418 61; 0
4<<3 4314 <17 4513 :16 <17 4315 613 ;4
415 41; 814 41: 41< 518 0
4<<4 <1< ;1; 4415 91< <13 <17 615 ;4
414 416 61; 416 31< 414 0
4<<5 4314 ;17 4414 91< <13 <18 41: ;4
416 418 713 418 416 414 0
2Swit U￿￿ghit i? ￿|@*￿^￿i tL?| *it ￿ iU@h|t￿|)Tit￿
2.A@￿ _<￿?￿@|￿L?￿
5<Wdeohdx 5 = Hyroxwlrq ghv wdx{ gh u￿ hi￿ huhqfh
vxu od s￿ hulrgh 4<;304<<512H
GDWH wegi wghs wprq wilq
;3 441<4 7133 45176 4615:
;4 49155 8163 4913; 49146
;5 4719: 8163 47176 48194
;6 4518: 9138 4517; 46188
;7 441:6 81;3 44196 45186
;8 <1;: 8136 <1;: 431<5
;9 :199 7198 :198 ;165
;: :1;5 7195 ;155 <187
;; :18< 7195 :1<: ;1<8
;< <153 7195 <193 ;1;:
<3 <1;< 7195 43167 43138
<4 <196 7195 <19: ;1<:
<5 431;9 7195 43198 ;193
2H5i￿* *i _ih?￿ih |h￿4it|hi _i U￿@^￿i @??￿ ii it| uL￿h?￿￿
63Wdeohdx 6 = Hvwlpdwlrq gx prg￿ hoh +43, vxu od s￿ hulrgh 4<;<04<<51
JPP JPP dyhf u￿ hw v￿ PFR hq qlyhdx PFR hq qlyhdx
frpph lqvwuxphqwv +￿ hfk1 f|olqgu￿ h, +￿ hfk1 qrq f|olqguh
sdudp￿ hwuh frh￿1 vwxg1 frh￿1 vwxg1 frh￿1 vwxg1 frh￿1 vwxg1
+4@%,=￿}o@?_er 9143: 5197 61:3: 5136 713:5 5197 81446 6144
+4@%,=￿6J+e??er 57188 5165 619:3 317: 461:3 51<9 45188 51<8
+4@%,=￿Re|￿|er ;9177 41;5 46147 316< :;139 8143 44317 ;135
+4@%,=￿|￿Re|￿|er <;91< 5166 51863 3134 8<615 9173 :<51< 4313
g4+ g ￿ hsa rwv u￿ hpxq1, 314:8 9186 314;7 <185 314<8 8169 31473 81<3
g5 +pdufk￿ h prq1, 3153< 5135 3155; 51;3 3179: 91<< 31783 <168
g6 +pdufk￿ h ￿q1, 31688 8157 313;3 8134 31464 717; 31479 917:
￿5 +pdufk￿ h prq1, 313:6 3196 316;8 718; 31466 5145 31446 5188
￿6 +pdufk￿ h ￿q1, 031334 03136 31377 716; 31376 51;; 31388 718;
Qrpeuh g*rev1 657 657 657 7:7
Vwdw1 gh Vdujdq 641;5 7;19;
"2 6814: 77198
+go, +56, +64,
64Wdeohdx 7 = Hvwlpdwlrq gh o*￿ htxdwlrq gh glvwulexwlrq ghv fu￿ hglwv
qrxyhdx{ vxu ohv s￿ hulrghv 4<;304<;6 hw 4<;804<;;1
4<;30;6 4<;80;;
sdudp￿ hwuh Hvwlpdwlrq Vwxghqw Hvwlpdwlrq Vwxghqw
+4@%,=￿}o@?_er 5134; 5143 44188; 8137
+4@%,=￿6J+e??er 551367 7139 4;1875 41<5
+4@%,=￿Re|￿|er 941347 61<9 47:1<8 5138
+4@%,=￿|￿Re|￿|er 49819< 4134 756169 4139
g4 +g￿ hsa rwv u￿ hpxq￿ hu￿ hv, 31795 :193 316<3 815<
g5 +pdufk￿ h lqwhuedqfdluh, 31537 6197 31639 715;
g6 +pdufk￿ hv ￿qdqflhuv, 313<; 7178 31365 31<<
y4 +pdufk￿ h lqwhuedqfdluh, 31356 4194 313:8 41<:
y5 +pdufk￿ hv ￿qdqflhuv, 31456 41<9 31366 31;4
Qrpeuh g*rev1 53; 549
Vwdw1 gh Vdujdq 59194 631:6
"2+56, 6814: 6814:
65Wdeohdx 8 = Hvwlpdwlrqv gx ghju￿ h g*lqgh{dwlrq
g h vw d x {g hu ￿ hi￿ huhqfh dx wdx{ EgI12b
WGHS WPRQ WILQ
fwh 6196< 31<99 51:<:
+46146, +713;, +7164,
WEGI 31443 31<53 31:;<
+715<, +75148, +46148,
UPVH 3187< 3179; 415;:
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